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(57)Abstract: 

PROBLEM TO BE SOLVED: To peel off a thin film 
device from a substrate without damaging the device 
and to transfer the device to another substrate. 
SOLUTION: In this method for producing a thin-film 
device, a first separation layer 120, consisting of an 
amorphous silicon film containing hydrogen, is formed on 
a first substrate 100 in the first process. Then in the 
second process, a thin- film device layer 140 is formed 
on the first separation layer 120. Then in the third 
process, a second substrate 180 is stuck to the upper 
face of the thin film device layer 140, and the first 
separation layer 120 is irradiated with laser beams to 
cause the phase transition of the first separation layer 
120 from the amorphous silicon film into a polysilicon film 

and to generate hydrogen gas. Thus, peeling phenomenon is caused in the first separation 
layer 120 to cause the first substrate 100 to peel off. In this process, the energy density of the 
laser beams is controlled at first to be low and is gradually increased as the hydrogen comes 
out. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * * * * s hows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[TheVechnical field to which invention belongs] This invention relates to the manufacture method of a 
active-matrix substrate of having used the manufacture method of the manufacture method of thin film 
device equipment, the thin film device equipment obtained by this method, and this thin film device 
equipment, the active-matrix substrate obtained by this method, and the electro-optic device using this 
active-matrix substrate. In more detail, after forming a thin film device on a substrate, it is related with 
the technology which imprints a thin film device from this substrate to other substrates. 

[Description of the Prior Art] Among various kinds of electro-optic devices, with the liquid crystal 
display of the active-matrix mold using liquid crystal as electrooptic material, in case a thin film 
transistor (henceforth TFT) is manufactured as a switching element on a active-matrix substrate, a 
semiconductor process is used. Since the inside of this process includes the production process 
accompanied by high temperature processing, it needs to use what has the high thing, i.e., the softening 
temperature, and the high melting point of the quality of the material which is excellent m thermal 
resistance as a substrate. Therefore, heat-resisting glass is used as a substrate with which quartz glass is 
used and bears the temperature around 500 degrees C as a substrate with which current bears the 
temperature of about 1 000 degrees C. 

[0003] Thus, the substrate carrying thin film devices, such as TFT, can bear the temperature conditions 
at the time of manufacturing those thin film devices etc. 

[0004] However, after the substrate carrying thin film devices, such as TFT, is completed, in 
aforementioned quartz glass or heat-resisting glass, it is not sometimes desirable. For example, smce 
these substrates are very expensive when a quartz substrate, a heat-resisting glass substrate, etc. are used 
so that the manufacture process accompanied by high temperature processing can be borne, the rise of 
product prices, such as a display, is caused, moreover, the liquid crystal display used for portable 
electronic devices, such as a palmtop computer and a portable telephone, is cheap as much as possible - 
in addition, the thing it is light and can be [ a thing ] equal also to deformation of some ~ even if it drops 
- a crack - being hard - although things are also called for, while a quartz substrate and a glass 
substrate are heavy ~ deformation ~ weak - and fall etc. - a crack - being easy . Therefore, the 
substrate used for conventional thin film device equipment has the trouble that it cannot respond to the 
both sides of the constraint which comes from manufacture conditions, and the property required of a 

[0005] Then, an applicant for this patent has proposed the technology which exfoliates from the 1st base 
material and'imprints this thin film device to the 2nd base material, after forming a thin film device on 
the 1st base material on the conventional process and the same conditions as abbreviation (Japanese 
Patent Application No. No. 225643 [ eight to ]). With the technology proposed here, by forming a 
detached core between the 1 st base material and a thin film device, and irradiating energy light as 
opposed to this detached core, a thin film device is exfoliated from the 1st base material, and this thin 
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film device is imprinted to the 2nd base material side. 

[problem(s) to be Solved by the Invention] However, by the conventional exfoliation method and the 
imprint method, in case a thin film device is made to exfoliate from the 1st substrate, there is a trouble 
that the exfoliation phenomenon in a detached core does not happen proper only by irradiating energy 
light at a detached core. For example, in case the 1st base material is removed from a thin film device 
side by irradiating a laser beam at this amorphous silicon film, and producing an exfoliation 
phenomenon after forming the amorphous silicon film containing hydrogen gas as a detached core to the 
1st base material, there is a trouble that hydrogen gas is rapidly generated from an amorphous silicon 
film, and a thin film device is damaged. • • * u 

[0007] In view of the above trouble, this invention by rationalizing the exposure conditions of the 
energy light to the amorphous silicon film of hydrogen content used as a detached core The manufacture 
method of the thin film device equipment which exfoliates from a substrate, without damaging a thin 
film device, and can be imprinted to other substrates, The manufacture method of the active-matrix 
substrate using the manufacture method of the thin film device equipment obtained by this manufacture 
method, and this thin film device equipment, It is in offering the active-matrix substrate manufactured 
by this manufacture method, and the electro-optic device using this active-matrix substrate. 

[Means for Solving the Problem] The 1st production process which forms the 1st detached core on the 
1st base materia! in this invention in order to solve the above-mentioned technical problem, The 2nd 
production process which forms a thin film device on said 1st detached core, and said 1st base material 
of said thin film device and the 3rd production process which pastes up the 2nd base material on the 
opposite side, By producing an exfoliation phenomenon at least in one side in a layer of said 1st 
detached core, and of the interfaces of this 1st detached core It is the manufacture method of thin film 
device equipment of having the 4th production process which separates said 1st base material said thin 
film device side, and imprints the thin film device concerned to said 2nd base material side. At said 1st 
production process as said 1st detached core An amorphous silicon film which contains an element m 
which the generation of gas is possible, for example, hydrogen, by the exposure of energy light to the 1st 
detached core concerned concerned is formed. At said 4th production process While irradiating energy 
light at said 1st detached core and making said exfoliation phenomenon cause, it is characterized by 
changing energy luminous energy density which irradiates the 1st detached core concerned to high 
density from low density. . . 

[0009] In this invention, since it consists of an amorphous silicon film containing hydrogen etc., it the 
1st detached core is the 4th production process and energy light, such as a laser beam, is irradiated at the 
1st detached core (amorphous silicon film), hydrogen gas etc. will generate it from the 1st detached core 
while an amorphous silicon film which constitutes the 1st detached core carries out phase transition to a 
polish recon film. For this reason, since an exfoliation phenomenon happens by the inside of a layer of 
the 1st detached core, or interface, the 1st base material can be removed from a thin film device side, 
and a thin film device can be imprinted to a 2nd base material side. However, if light with too high 
energy density is irradiated, after an amorphous silicon film which constitutes the 1st detached core will 
transfer to a polish recon film, it was damaged further, and will be ruined and a thin film device will be 
damaged. On the other hand, in an exposure of energy light with low energy density, generating of 
transition to a polish recon film from an amorphous silicon film, hydrogen gas, etc. does not take place 
smoothly, and exfoliation by the 1st detached core does not progress proper. An invention-in-this- 
application person acquired the new knowledge that level of energy density which damages a silicon 
film which constitutes the 1st detached core changed with the hydrogen contents of a silicon film here. 
That is, level of energy density which damages a silicon film, so that it is a silicon film with a high 
hydrogen content was low, and the new knowledge that level of energy density which damages a silicon 
film was high was acquired, so that it was a silicon film with a low hydrogen content. Then, an 
invention-in-this-application person proposes optimizing exposure conditions of energy light based on 
such new knowledge. That is, in an early phase which started an exposure of energy light to the 1st 
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detached core, since there are many amounts of hydrogen contained in a silicon film which constitutes 
the 1st detached core, after it irradiates light with low energy density so that a silicon film may not be 
damaged and hydrogen gas falls out from a silicon film by the exposure of this energy light, light with 
high energy density is irradiated. Thus, in this invention, while irradiating energy light at the 1 st 
detached core, according to a property of a silicon film which constitutes the 1st detached core changing, 
energy luminous energy density which irradiates a silicon film is changed from low density to high 
density. So, within limits which a silicon film which constitutes the 1st detached core does not damage, 
since energy light with high energy density can be irradiated, exfoliation by the inside of a layer of the 
1st detached core or interface can be advanced smoothly and certainly. Therefore, according to this 
invention, reliable thin film device equipment can be manufactured efficiently. 
[001 0] In this invention, a laser beam is irradiated as said energy light at said 4th production process. 
[001 1] In this invention, said energy luminous energy density may be changed continuously or gradually 
at said 4th production process. 

[0012] In this invention, an amorphous silicon film with which hydrogen was introduced for example, 
after membrane formation can be used for said 1st detached core, namely, an amorphous silicon film 
which hydrogen does not contain or an amorphous silicon film with few contents of hydrogen - 
-- after forming by law etc., an ion implantation or a thing which carried out ion doping may be used for 
this amorphous silicon film for hydrogen as the 1st detached core. 

[0013] Moreover, said 1st detached core may be the amorphous silicon film with which hydrogen was 
introduced at the time of membrane formation. For example, an amorphous silicon film formed by 
plasma-CVD method using material gas containing hydrogen may be used as the 1st detached core. 
[0014] In this invention, said 2nd base material is pasted up on said the 1st base material and opposite 
side of said thin film device through the 2nd detached core at said 3rd production process. The 5th 
production process which pastes up the 3rd base material on said the 2nd base material and opposite side 
of the thin film device concerned after imprinting said thin film device to said 2nd base material at said 
4th production process, The 6th production process which removes said 2nd base material from said thin 
film device side, and imprints the thin film device concerned to said 3rd base material side may be 
performed by producing an exfoliation phenomenon at least in one side in a layer of said 2nd detached 
core, and of the interfaces of this 2nd detached core. Thus, since a thin film device will be imprinted 
twice when constituted, in the condition of having imprinted to the 3rd base material, a thin film device 
serves as as [ a laminated structure when forming a thin film device in the 1 st base material ], 
[0015] In this invention, a thin film transistor is formed as said thin film device on said 1st base material 
at said 2nd production process. 

[0016] A manufacture method of thin film device equipment concerning this invention can be used as 
the manufacture method of a active-matrix substrate. In this case, at said 2nd production process, a thin 
film transistor is formed in the shape of a matrix as said thin film device on said 1st base material, and a 
active-matrix substrate which has the thin film transistor concerned in the shape of a matrix is 

manufactured. ' 
[0017] After imprinting a thin film device in this invention to the 2nd base material or 3rd base material 
finally carried in a product, on this substrate Although processing in an elevated temperature may form 
unnecessary wiring etc., while forming said thin film transistor in the shape of a matrix on said 1st base 
material, in said 2nd production process The scanning line which connects with the gate of the thin film 
transistor concerned electrically, the data line which connects with the source of the thin film transistor 
concerned electrically, And a pixel electrode electrically connected to a drain of the thin film transistor 
concerned is formed, and, also as for these wiring and electrodes as well as a thin film device, it is 
desirable to imprint to a substrate finally carried in a product. 

[001 8] Moreover, in this invention, a thin film transistor for drive circuits may be formed as said thin 
film device on said 1st base material, and a active-matrix substrate which has a drive circuit equipped 
with the thin film transistor concerned may be manufactured. 

[0019] About a active-matrix substrate concerning this invention, it is suitable for constituting electro- 
optic devices, such as a liquid crystal display, by making electrooptic material, such as liquid crystal, 
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pinch between opposite substrates. That is, since a large-sized substrate, a cheap substrate, a light 
substrate, a substrate that can be equal to deformation, and a substrate not breaking can be used as a 
substrate 'finally carried in a product according to this invention, an electro-optic device called a liquid 
crystal display excellent in cheapness, a light weight, shock resistance, etc. can be constituted. 

[0020] r 
[Embodiment of the Invention] The gestalt of operation of this invention is explamed with reference to a 

drawing. 

[0021] Each of [gestalt of the 1st operation] drawing 1 thru/or drawing 6 is a production process cross 
section for explaining a production process until it imprints a thin film device to another substrate, after 
forming a thin film device on a substrate among the manufacture methods of the thin film device 
equipment concerning the gestalt of operation of the 1st of this invention. Drawing 7 is a graph which 
shows the relation of the wavelength and the permeability of the laser beam in the 1st base material used 
for the manufacture method of the thin film device equipment of this gestalt. Drawing 8 is a graph which 
shows me relation between the hydrogen content when irradiating a laser beam, energy density, and the 
condition of the silicon film when irradiating a laser beam to the amorphous silicon film of hydrogen 
content. Drawing 9 (a) and (b) are explanatory drawing showing typically signs that laser radiation is 
carried out by the Rhine beam with which energy intensity has Gaussian distribution in the cross 
direction, respectively, and explanatory drawing showing the profile of the energy intensity in the cross 
direction'of this Rhine beam. Drawing 10 (a), (b), and (c) are explanatory drawings showing signs that 
energy intensity is changed gradually, when carrying out the repeat exposure of explanatory drawing 
showing typically signs that laser radiation is carried out by the Rhine beam with which energy intensity 
has rectangle-like distribution in the cross direction, respectively, explanatory drawing showing the 
profile of the energy intensity in the cross direction of this Rhine beam, and this Rhine beam. 
[0022] (The 1st production process) By the manufacture method of the thin film device equipment of 
this gestalt, first, as shown in drawing 1 (a), the 1st detached core 120 is formed on the 1st base material 
100. With this gestalt, what has the translucency which light may penetrate as the 1st base material 100 
is used. In this case, as for the permeability of light, it is desirable that it is 10% or more, and it is more 
desirable that it is 50% or more. Since attenuation (loss) of light will become large in case an exfoliation 
phenomenon is made to cause by the 1 st detached core 1 20 by irradiating energy light, such as a laser 
beam, from the background of the 1st base material 100 in the 4th production process mentioned later if 
this permeability is too low, in case the 1st base material 100 is exfoliated in the 1st detached core 120, 
the big quantity of light is needed. Moreover, as for the 1st base material 100, it is desirable to consist of 
reliable materials, and it is desirable to consist of materials which were excellent in thermal resistance 
especially. In case the reason forms the thin film device layer 140 and an interlayer 142 on the 1st base 
material 100 in the 2nd production process mentioned later, depending on the class and formation 
method It is because substrate temperature may turn into temperature which is about 350-1000 degrees 
C, so the constraint to the temperature conditions at the time of forming thin film device layer 140 grade 
on the 1st base material 100 etc. can be reduced if the 1st base material 100 is excellent in thermal 
resistance such even case. Therefore, the 1st base material 100 has that desirable by which the strain 
point is constituted from a material more than Tmax, when the maximum temperature at the tune of 
forming the thin film device layer 140 is set to Tmax. A thing 350 degrees C or more has a desirable 
strain point, and, specifically, the component of the 1st base material 100 has a more desirable thing 500 
more degrees C or more. As such a thing, the heat resisting glass of quartz glass, Corning 7059, and 
NEC glass OA-2 grade is mentioned, for example. 

[0023] Although especially the thickness of the 1st base material 100 is not limited, it is desirable that it 
is 0.1mm - about 5.0mm, and it is usually more desirable that it is 0.5mm - about 1.5mm. When the 
thickness of the 1st base material 100 is too thin, there is a possibility that reinforcement may be too low 
and the 1st base material 100 may break into a manufacturing process. On the other hand, attenuation of 
light becomes large, in case a laser beam will be irradiated from the background of the 1st base material 
100 in the 4th production process mentioned later if the 1st base material 100 is too thick in spite of 
having used what has permeability low as the 1st base material 100. In addition, when the permeability 
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of the 1 st base material 1 00 is high, the thickness may exceed said upper limit (5 .0mm). Moreover, as 
for the thickness of the 1st base material 100, it is desirable that it is uniform so that light can be 
irradiated at homogeneity. . , ,™ j 

[0024] In this gestalt, the 1st detached core 120 separates the 1st base material 100 and thin film device 
layer 140 by receiving physical operations, such as light and heat. As this 1st detached core 120, the 
irradiated energy light can be absorbed, for example, and what has a property which produces 
exfoliation (henceforth "exfoliation in a layer" and "interfacial peeling") in the inside of that layer and/or 

an interface can be used. . 
[0025] In this invention, as the 1st detached core 120, when energy light, such as a laser beam, is 
irradiated the amorphous silicon film containing the element made to generate gas, for example, 
hydrogen'and nitrogen, is formed. The amorphous silicon film of hydrogen content is used with this 
gestalt As for this amorphous silicon film, it is desirable that a hydrogen content is a degree more than 2 
atom %, and it is more desirable that it is a 2 - 20 atom % degree. Thus, while an amorphous silicon film 
will cause phase transition on a polish recon film when energy light, such as a laser beam, is irradiated 
in the 4th production process mentioned later if the amorphous silicon film of hydrogen content is used, 
an amorphous silicon film emits hydrogen, makes the 1st detached core 120 generate internal pressure, 
and serves as the force in which it causes exfoliation. 

[0026] The amorphous silicon film of hydrogen content can be formed by the plasma-CVD method in 
the inside of the gas containing hydrogen. In this case, the content of the hydrogen in an amorphous 
silicon can be adjusted by setting up suitably conditions, such as membrane formation conditions, for 
example a gas presentation, gas pressure, a gas ambient atmosphere, a quantity of gas flow, 
temperature, substrate temperature, and injection power. Thus, since membrane formation speed is high 
when an amorphous silicon film is formed by the plasma-CVD method, productivity can be improved. 
Moreover since hydrogen will contain on an amorphous silicon film during membrane formation when 
an amorphous silicon film is formed by the plasma-CVD method, there is an advantage that it is not 
necessary to introduce hydrogen into an amorphous silicon film at another production process. 
[0027] In this case, in case it passes through the 2nd production process which forms a thin film device 
etc. behind, process temperature needs to warn against exceeding the temperature (350 degrees C - 400 
degrees Qfrom which the hydrogen in a detached core is desorbed. 

[0028] moreover, the amorphous silicon film of hydrogen content - LPCVD - the hydrogen ion after 
forming the amorphous silicon film which does not contain hydrogen by law etc., or the amorphous 
silicon film with which only a minute amount contains hydrogen very much - an ion implantation ~ or 
ion doping may be carried out. According to this method, the hydrogen more than a constant rate can be 
made to contain in an amorphous silicon film, without being influenced by the process conditions of an 
amorphous silicon. Moreover, even if there is a production process which exceeds the temperature from 
which the hydrogen in a detached core is desorbed in the 2nd production process descnbed later 
according to this method, the hydrogen more than a constant rate can be made to contain in a detached 
core by poured in or ion doping a hydrogen ion after that. 

[0029] It is desirable that it is lnm - about 20 micrometers, as for the thickness of the 1st detached core 
120 it is more desirable that it is 5nm - about 2 micrometers, and it is usually still more desirable that it 
is 5nm - about 1 micrometer. If the thickness of the 1st detached core 120 is too thin, since the 
homogeneity of the 1st detached core 120 will be spoiled, nonuniformity may arise in exfoliation. 
Moreover if the thickness of the 1st detached core 120 is too thick, it is necessary to enlarge power 
(quantity of light/energy density) of energy light, such as a laser beam which irradiates the 1st detached 
core 120. Moreover, if the thickness of the 1st detached core 120 is too thick, the activity which removes 
the 1st detached core 120 which remained in the thin film device layer 140 side etc. will take time 
amount. In addition, as for the thickness of the 1st detached core 120, it is desirable that it is uniform as 

much as possible. ■ t A 

[0030] Moreover, the 1st detached core 120 may have structure in which a detached core 124 is iormed. 
through the substrate layer 122, as shown in drawing 1 (b). In this case, the substrate layer 122 plays 
roles, such as a barrier layer which prevents mixing of the impurity from a base material 100. 
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T003 11 (The 2nd production process) Next; as shown in drawing 2 , the thin film device layer 140 
containing various thin film devices is formed on the 1st detached core 120. In the example shown in 
this drawing the thin film device layer 140 contains TFT formed for example, on the interlayer 142 who 
consists of Si02 film so that the portion shown with an alternate long and short dash line K may be 
expanded within the limit enclosed with an alternate long and short dash line and may be shown. This 
TFT is equipped with the source drain electrode 152 which consists of the source dram field 146 which 
comes to introduce n mold impurity into a polish recon film, the channel field 144, the gate insulator 
laver 148 the gate electrode 150, an interlayer insulation film 154, aluminum, etc. Although Si02 film 
is used as' an interlayer 142, the insulator layer of others of Si3N4 grade can also be formed. Although 
the thickness of the interlayer 142 who uses here is suitably determined according to the formation 
purpose or the degree of a function which can be demonstrated, it is desirable that it is lOnm - about 5 
micrometers and it is usually more desirable that it is 40nm - about 1 micrometer. The middle class 142 
is formed as the protective layer which protects the thin film device layer 140 physically or chemically, 
an insulating layer, a conductive layer, the protection-from-light layer of laser light, the barrier layer of 
migration prevention, or a reflecting layer. In addition, the middle class 142, such as Si02 film, may not 
be formed depending on the case, but the thin film device layer 140 may be directly formed on the 1st 

detached core 120. . . . . _ . 

r00321 Although the thin film device layer 140 is a layer containing thin film devices, such as 1M, in 
the example shown in drawing 2 The thin film device formed in this thin film device layer 140 The class 
of device manufactured besides TFT is embraced. For example, a thin-film diode, The optoelectnc 
transducer which consists of PIN junction of silicon (a photosensor, solar battery), A silicon resistance 
element other thin film semiconductor devices, various electrodes (it ITO(s) example:) Actuators, such 
as a transparent electrode like a mesa film, a switching element, memory, and a piezoelectric device, 
You may be the micro MAG device which combined a micro mirror (piezo thin film ceramics), a 
magnetic-recording thin film head, a coil, an inductor, the charge of a thin film high magnetic-permiable 
material and them, a filter, a reflective film, a dichroic mirror, etc. Any [ these ] thin film device is 
formed through a general comparatively high process temperature. Therefore, also when forming such a 
thin film device, as described above, it is necessary to use the thing which has high reliability and which 
can bear the process temperature as the 1st base material 100. 

r00331 (The 3rd production process) Next, as shown in drawing 3 , the 2nd base matenal 180 is pasted 
up through a glue line 1 60 on the thin film device layer 1 40 (it is the opposite side in the 1 st base 

mO^rAsa^Uitable example of the adhesives which constitute a glue line 160, adhesives, such as 
Photo-curing mold adhesives, such as reaction hardening mold adhesives, heat-curing mold adhesives, 
and ultraviolet curing mold adhesives, and aversion hardening mold adhesives, are mentioned. As a 
presentation of these adhesives, what kind of thing is sufficient as an epoxy system, an acrylate system, 
a silicone system, etc., for example. Formation of such a glue line 160 is made for example, by the 

applying method. ^ • <• t 

r00351 In using hardening mold adhesives for a glue line 160, after applymg adhesives for example, on 
the thin film device layer 140 and joining the 2nd base material 180 on it, adhesives are stiffened by the 
hardening method according to the property of adhesives, and adhesion immobilization of the thin film 
device layer 1 40 and the 2nd base material 1 80 is carried out. 

[00361 When photo-curing mold adhesives are used for a glue line 160 For example, after applymg 
adhesives on the thin film device layer 140 and joining the 2nd base material 180 on it, By irradiating 
light at adhesives from one inside side by the side of the 1st base material 100 of light transmission 
nature or the 2nd base material 180 of light transmission nature, adhesives are stiffened and adhesion 
immobilization of the thin film device layer 140 and the 2nd base material 1 80 is carried out. In 
addition light may be irradiated at adhesives from the both sides by the side of the 1 st base matenal 100 
of light transmission nature, and the 2nd base material 180 of light transmission nature. As adhesives 
used here, adhesives, such as an ultraviolet curing mold which cannot affect the thin film device layer 
140 easily, are desirable. 
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r00371 Water-soluble adhesives can also be used as a glue line 160. As this kind of water-soluble 
adhesives, it is KEMISHIRU made from for example, KEMITEKKU, Inc. Three Bond 3046 (trade 
name) by U-45 ID (trade name) and Three Bond Co., Ltd. etc. can be mentioned. 
[0038] Instead of forming a glue line 160 in the thin film device layer 140 side, a glue line 160 may be 
formed in the 2nd base material 1 80 side, and the 2nd base material 180 may be pasted up on the thin 
film device layer 1 40 through this glue line 1 60. When the 2nd base material 1 80 the very thing has an 
adhesion function, formation of a glue line 1 60 may be omitted. 

[0039] As compared with the 1st base material 100, properties, such as thermal resistance and corrosion 
resistance may be inferior in the 2nd base material 180. That is, in this invention, after forming the thin 
film device layer 140 in the 1st base material 100 side, in order to imprint this thin film device layer 140 
to the 2nd base material 180, the property that the temperature conditions at the time of forming the thin 
film device layer 140 can be borne etc. is not required of the 2nd base material 180. Therefore, when the 
maximum temperature in the case of formation of the thin film device layer 140 is set to Tmax, as a 
material which constitutes the imprint object 140, a glass transition point (Tg) or softening temperature 
can use the following [ Tmax ]. For example, a glass transition point (Tg) or softening temperature can 
use a thing (800 degrees C or less or 500 degrees C or less), and the 2nd base material 1 80 may be a 
thing 320 more degrees C or less. 

[0040] You may have flexibility and elasticity, although what has a certain amount of rigidity 
(reinforcement) as a mechanical property of the 2nd base material 180 depending on the class of device 
to manufacture is used. 

[0041] As the 2nd base material 180, the optimal thing is used according to the class of devices to 
manufacture, such as a cheap glass substrate whose melting point is not so high, a thin sheet-like plastic 
plate, or a quite thicker plastic plate, for example. Moreover, the 2nd base material 180 may not be 
monotonous and may be curving. 

[0042] When using a plastic plate as the 2nd base material 180, as synthetic resin which constitutes it, 
any of thermoplastics and thermosetting resin are sufficient. For example, polyethylene, a polo 
propylene, an ethylene-pre pyrene copolymer, Polyolefines, such as an ethylene-vinylacetate copolymer 
(EVA), annular polyolefine, Denaturation polyolefine, a polyvinyl chloride, a polyvinylidene chloride, 
polystyrene, A polyamide, polyimide, polyamidoimide, a polycarbonate, Polly (4-methyl BENTEN -1), 
An ionomer, acrylic resin, polymethylmethacrylate, an acrylic-styrene copolymer (AS resin), Butadiene 
Styrene a polio copolymer (EVOH), polyethylene terephthalate (PET), Polyester, such as polyp 
CHIREN terephthalate (PBT) and PUPJSHI clo hexane terephthalate (PCT), A polyether, a polyether 
ketone (PEK), a polyether ether ketone (PEEK), Polyether imide, polyacetal (POM), polyphenylene 
oxide, Deformation polyphenylene oxide, polyarylate, aromatic polyester (liquid crystal polymer), 
Polytetrafluoroethylene, polyvinylidene fluoride, other fluorine system resin, A styrene system, a 
polyolefine system, a polyvinyl chloride system, a polyurethane system, Various thermoplastic 
elastomer, such as a fluororubber system and a chlorinated polyethylene system, An epoxy resin, phenol 
resin a urea resin, melamine resin, unsaturated polyester, The copolymer which is mainly concerned 
with these, a blend object, a polymer alloy, etc. are mentioned, and silicone resin, polyurethane, etc. can 
use the layered product which carried out the laminating of one sort or the two sorts or more among 
these 

[0043] When a plastic plate is used as the 2nd base material 180, the 2nd large-sized base material 180 
can be fabricated in one. Moreover, if the 2nd base material 1 80 is a plastic plate, even if it is 
complicated configurations, such as what has a curve side and irregularity, it can manufacture easily. 
Furthermore, if the 2nd base material 180 is a plastic plate, there is also an advantage that material cost 
and a manufacturing cost end low. So, if the 2nd base material 180 is a plastic plate, it is advantageous 
in case a large-sized and cheap device (for example, liquid crystal display) is manufactured. 
[0044] When using a glass substrate as the 2nd base material 180, as glass material which constitutes it, 
silicic-acid glass (quartz glass), silicic-acid alkali glass, soda lime glass, potash lime glass, lead (alkali) 
glass, barium glass, borosilicate glass, etc. are mentioned, for example. Among these, although the 
melting point is low as compared with silicic-acid glass, since shaping, processing, etc. are 
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comparatively easy and cheap, things other than silicic-acid glass are desirable. 

[0045] In this gestalt, the 2nd base material 180 may constitute some devices like that from which itself 
constitutes the base of a device independently, a color filter and an electrode layer, a dielectric layer, an . 
insulating layer, and a semiconductor device like [ at the time of constituting the active-matrix substrate 
of for example, an active matrix liquid crystal indicating equipment (electro-optic device) as thin film 
device equipment ]. 

[0046] Furthermore, the 2nd base material 180 may be material, such as a metal, ceramics, a stone, and 
wood paper, and may be up [ of a printed circuit board ] etc. on the field of the arbitration which 
constitutes a certain article. 

[0047] (The 4th production process) Next, as shown in drawing 4 , energy light is irradiated from the 
rear-face side of a substrate 100. At this production process, a laser beam is used as an energy light. The 
laser beam irradiated from the rear-face side of a substrate 100 reaches the 1st detached core 120, after 
penetrating the 1st base material 100. Thereby, either the exfoliation in a layer or interfacial peeling and 
both sides are generated in the 1st detached core 120. 

[0048] Therefore, if the force is applied so that the 1st base material 100 may be removed as shown in 
drawing 5 , the 1st base material 100 can be easily removed by the 1st detached core 120. Consequently, 
the thin film device layer 1 40 can be imprinted to the direction of the 2nd base material 1 80. In this 
production process, it is because hydrogen gas is emitted from an amorphous silicon film while the 
amorphous silicon film of the hydrogen content which constitutes the 1st detached core 120 by the 
exposure of a laser beam carries out phase transition of the principle which the exfoliation in a layer and 
interfacial peeling produce in the 1 st detached core 1 20 by the exposure of a laser beam to a polish recon 
film. 

[0049] After removing the 1st base material 100, the 1st detached core 120 may remain in the thin film 
device layer 140 side. In such a case, as shown in drawing 6 , the extant detached core 120 is removed 
by the method which combined methods, such as washing, etching, ashing, and polishing, or these. 
Moreover, if it removes similarly when a part of 1st detached core 120 has adhered to the 1st removed 
base material 100, when the 1st base material 100 consists of an expensive material like quartz glass, 
and a rare material, reduction of a manufacturing cost can be aimed at by reusing the 1st base material 
100 (recycle). 

[0050] As an energy light irradiated at this production process, if the exfoliation in a layer or interfacial 
peeling is made to start by the 1st detached core 120, what kind of thing may be used, for example, 
ultraviolet rays, the light, infrared radiation (heat ray), etc. will be mentioned. A laser beam is desirable 
at the point of being easy to make the 1st detached core 120 producing emission of phase transition or 
hydrogen gas also in it. 

[0051] As a laser beam, although various gas laser, solid state laser (semiconductor laser), etc. are 
mentioned, excimer laser, Nd-YAG laser, Ar laser, a C02 laser, a CO laser, helium-Ne laser, etc. are 
used suitably, and especially excimer laser is desirable also in it. Since this excimer laser outputs high 
energy in a short wavelength region, it can make the 1st detached core 120 produce emission of phase 
transition or hydrogen gas extremely for a short time. Therefore, it can exfoliate in the 1st detached core 
120, without deteriorating or damaging the 1st base material 100 and the 2nd base material 180 grade, 
since neither the 1st base material 100 nor the 2nd base material 180 grade is made to almost produce a 
temperature rise when a laser beam is irradiated. 

[0052] As shown in drawing 7 , the 1st base material 100 used with this gestalt has the property that 
permeability increases steeply to the wavelength of 300nm or more. Therefore, in such a case, it 
irradiates, the light (wavelength of 308nm), for example, the Xe-Cl excimer laser light etc., 300nm or 
more of wavelength etc. 

[0053] Thus, if a laser beam is irradiated from the rear-face side of the 1st base material 100 and an 
amorphous silicon film (the 1st detached core 120) is annealed, as shown in drawing 8 , an amorphous 
silicon film (alpha-Si) will be transferred to a polish recon film (Poly-Si). However, if light with too 
high energy density is irradiated, the silicon film which constitutes the 1st detached core 120 will 
damage and be ruined (ablation), and the thin film device layer 140 will be damaged. On the other hand, 
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in the exposure of a laser beam with low energy density, neither transition to a polish recon film from an 
amorphous silicon film nor generating of hydrogen gas takes place smoothly, and exfoliation by the 1st 
detached core 120 does not progress proper. Moreover, in drawing 8 , as a continuous line L shows, the 
level of the energy density which damages a silicon film changes with the amounts of hydrogen in a 
silicon film the boundary of the field which a silicon film does not damage when a laser beam is 
irradiated, and the field which ablation generates and damages on a silicon film. That is, the level of the 
energy density which damages a silicon film, so that it is a silicon film with a high hydrogen content is 
low, and the level of the energy density which damages a silicon film is so high that it is a silicon film 
with a low hydrogen content, so, in the early phase which started the exposure of the energy light to the 
1st detached core 120 with this gestalt Since there are many amounts of hydrogen contained in the 
silicon film which constitutes the 1st detached core 120 After it irradiated light with about two 150 
mJ/cm low energy density and hydrogen gas fell out from the silicon film by the exposure of this energy 
light so that a silicon film might not be damaged for example, light with about two 350 mJ/cm high 
energy density is irradiated. 

[0054] As a method of irradiating a laser beam on such conditions, energy luminous energy density may 
be changed continuously or gradually. 

[0055] For example, as typically shown in drawing 9 (a) and (b), the profile of the energy intensity in 
the direction of Y of the Rhine beam (laser beam) prolonged in the direction of X among the direction of 
X which intersects perpendicularly by the field inboard of the 1st base material 100, and the direction of 
Y is set up so that it may have Gaussian distribution, and this Rhine beam is shifted little by little in the 
direction of Y. Although any part will receive predetermined time amount and the exposure of a laser 
beam continuously if such a method is adopted, and it sees from the 1 st detached core 1 20, energy 
intensity changes to drawing 9 (b) in the meantime along with the profile of the energy intensity shown 
by the arrow head LA. therefore, the exposure of a laser beam with quite low energy intensity is 
received at first, among those any part of the 1st detached core 120 will be boiled, and will receive a 
laser beam with about two 350 mJ/cm high energy density for a laser beam with about two 150 mJ/cm 
low energy density after a carrier beam. 

[0056] Moreover, as typically shown in drawing 10 (a) and (b), the profile of the energy intensity in the 
direction of Y of the Rhine beam (laser beam) prolonged in the direction of X among the direction of X 
which intersects perpendicularly by the field inboard of the 1st base material 100, and the direction of Y 
is set up so that it may have distribution of a rectangle configuration or a trapezoid configuration, and 
this Rhine beam is shifted in the direction of Y. And if the exposure of the laser beam to the whole 
substrate surface finishes, the same laser radiation will be repeated to the same substrate. In that case, as 
shown in drawing 10 (a) and (b), energy intensity is raised gradually. Consequently, a laser beam with 
about two 150 mJ/cm low energy density will be received, and, finally a laser beam with about two 350 
mJ/cm high energy density will be received at the time of the 1st exposure. 

[0057] When a laser beam is irradiated from the rear-face side of the 1st base material 100, as shown in 
drawing 1 1 , as a cure in case the exposure light which penetrated the 1st detached core 120 reaches 
even the thin film device layer 140 and does a bad influence, there is the method of forming the metal 
membranes 124, such as a tantalum (Ta), on the 1st detached core 120 which absorbs a laser beam, for 
example. According to this method, since it is completely reflected by the interface of a metal membrane 
124, the laser light which penetrated the 1st detached core 120 does not have a bad influence on the thin 
film device layer 140 formed in the upper layer from it. 

[0058] Through each above production process, the imprint to the 2nd base material 180 of the thin film 
device layer 140 can be completed, and the thin film device equipment 1 with which the thin film device 
layer 140 was imprinted on the 2nd base material 180 can be manufactured. Moreover, it is good also 
considering what carried the 2nd base material 180 with which the thin film device layer 140 was 
formed on the desired material as thin film device equipment. 

[0059] In addition, after imprinting the thin film device layer 140 from the 1st base material 100 to the 
2nd base material 1 80, Si02 unnecessary film contiguous to a thin film device etc. is removed if needed. 
Moreover, after imprinting the thin film device layer 140 from the 1st base material 100 to the 2nd base 
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material 1 80, the conductive layer for wiring and the formation of a protective coat to the thin film 
device layer 1 40 may be performed on this 2nd substrate 1 80. 

[0060] Thus, by the manufacture method of the thin film device equipment 1 of this gestalt, thin film 
device layer 140 the very thing which is an exfoliated object is not exfoliated directly, but the thin film 
device layer 140 and the 1st base material 100 are removed by the 1st detached core 120. For this 
reason, the 1st base material 100 can be removed from the thin film device layer 140 side ease and 
certainly. Therefore, there is no damage to the thin film device layer 140 accompanying exfoliation 
actuation, and reliable thin film device equipment 1 can be manufactured. 

[0061] Moreover, with this gestalt, since energy density is changed from low density to high density in 
the 4th production process according to the property of the silicon film which constitutes the 1st 
detached core 120 changing while irradiating the laser beam, a laser beam with high energy density can 
be irradiated within limits which the silicon film which constitutes the 1st detached core 120 does not 
damage. So, exfoliation by the inside of the layer of the 1st detached core 120 or the interface can be 
advanced smoothly and certainly. Therefore, according to this gestalt, reliable thin film device 
equipment 1 can be manufactured efficiently. 

[0062] With reference to [gestalt of the 2nd operation] drawing 12 thru/or drawing 14 , the gestalt of 
operation of the 2nd of this invention is explained. 

[0063] Each of drawing 12 thru/or drawing 14 is the production process cross sections showing the 
situation of each production process performed like the gestalt of the 1st operation, and abbreviation 
among the manufacture methods of the thin film device equipment of this gestalt after imprinting the 
thin film device layer 1 40 to the 2nd base material at the 4th production process. 
[0064] This gestalt has the feature after the 4th production process explained with the gestalt 1 of 
operation to imprint the thin film device layer 140 again from the 2nd base material 180 to the 3rd base 
material, and imprints the thin film device layer 140 to the 2nd base material 1 80 by the same method as 
the gestalt of the 1st operation, and abbreviation. Therefore, since it carries out like abbreviation of the 
1st thru/or the 4th production process of having explained the gestalt of the 1st operation also with this 
gestalt, detailed explanation is omitted about these production processes. 

[0065] Also with this gestalt, as shown in drawing 1 (a), after forming the 1st detached core 120 which 
consists of an amorphous silicon film containing hydrogen (the 1st production process), as shown in 
drawing 2 , the thin film device layer 140 is formed on this 1st detached core 120 on the 1st base 
material 100 (the 2nd production process). Next, as shown in drawing 3 , the 2nd base material 180 is 
pasted up on the 1st base material 100 and opposite side of the thin film device layer 140 (the 3rd 
production process). With this gestalt, since the 2nd base material 180 is also removed from the thin film 
device layer 140 side so that it may mention later, it replaces with a glue line 160, and the 2nd base 
material 180 is pasted up on the thin film device layer 140 through 2nd detached core 160' so that it may 
mention later with reference to drawing 12 . As this 2nd detached core 160', adhesives, such as 
thermofusion nature adhesives and water-soluble adhesives, can be used. The following explanation 
explains the example which formed 2nd detached core 1 60' with thermofusion nature adhesives. Next, 
as shown in drawing 4 thru/or drawing 6 , irradiate energy light, such as a laser beam, at the 1 st detached 
core 120, an exfoliation phenomenon is made to cause by the 1st detached core 120, and the thin film 
device layer 140 is imprinted to the 2nd base material 180 (the 4th production process). At this 4th 
production process, the energy density of the laser beam which irradiates the 10th detached core is 
changed from low density to high density. 

[0066] (The 5th production process) Thus, after imprinting the thin film device layer 140 to the 2nd base 
material 180, as shown in drawing 12 , the 3rd base material 200 is pasted up on the inferior surface of 
tongue (the 2nd base material 180 and opposite side) of the thin film device layer 140 through a glue 
line 190. As a suitable example of the adhesives which constitute this glue line 190, the adhesives of 
various kinds of hardening molds, such as photo-curing mold adhesives, such as reaction hardening 
mold adhesives, a heat-curing mold binder, and ultraviolet curing mold adhesives, and aversion 
hardening mold adhesives, are mentioned. As a presentation of adhesives, they are an epoxy system and 
an acrylate system, for example. What kind of thing is sufficient as a silicone system etc. Formation of 
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such a glue line 190 is made for example, by the applying method. 

[0067] When using hardening mold adhesives as a glue line 190, for example, after applying hardening 
mold adhesives to the inferior surface of tongue of the thin film device layer 140, join the 3rd base 
material 200, after an appropriate time is made to harden hardening mold adhesives by the hardening 
method according to the property of hardening mold adhesives, and adhesion immobilization of the thin 
film device layer 140 and the 3rd base material 200 is carried out. 

[0068] When using photo-curing mold adhesives as a glue line 190, light is preferably irradiated from 
the rear-face side of the 3rd base material 200 of light transmission nature. As long as it uses as 
adhesives adhesives, such as an ultraviolet curing mold which cannot affect the thin film device layer 
140 easily, light may be irradiated from the 2nd base material 180 side of light transmission nature, and 
light may be irradiated from the both sides by the side of the 2nd base material 180 and the 3rd base 
material 200. In addition, a glue line 190 may be formed in the 3rd base material 200, and the thin film 
device layer 140 may be pasted up on it. Moreover, when the 3rd base material 200 the very thing has an 
adhesion function, formation of a glue line 190 may be omitted. 

[0069] As compared with the 1st base material 100, properties, such as thermal resistance and corrosion 
resistance, may be inferior in the 2nd base material 180 and 3rd base material 200. That is, with this 
gestalt, after forming the thin film device layer 140 in the 1st base material 100 side, in order to imprint 
this thin film device layer 140 to the 2nd base material 180 and to imprint to the 3rd base material 200 
after an appropriate time, the property that the temperature conditions at the time of forming the thin 
film device layer 140 can be borne etc. is not required of the 2nd base material 180 and 3rd base 
material 200. Therefore, when the maximum temperature in the case of formation of the thin film device 
layer 140 is set to Tmax, as a material which constitutes the 2nd base material 180 and 3rd base material 
200, a glass transition point (Tg) or softening temperature can use the following [ Tmax ]. For example, 
a glass transition point (Tg) or softening temperature can use a thing (800 degrees C or less or 500 
degrees C or less), and the 2nd base material 180 may be a thing 320 more degrees C or less. 
[0070] You may have flexibility and elasticity, although what has a certain amount of rigidity 
(reinforcement) as a mechanical property of the 3rd base material 200 depending on the class of device 
to manufacture is used. 

[0071] As the 3rd base material 200, the optimal thing is used according to the class of devices to 
manufacture, such as a cheap glass substrate whose melting point is not so high, a thin sheet-like plastic 
plate, or a quite thicker plastic plate, for example. Moreover, the 3rd base material 200 may not be 
monotonous and may be curving. 

[0072] When using a plastic plate as the 3rd base material 200, as synthetic resin which constitutes it, 
any of thermoplastics and thermosetting resin are sufficient. For example, polyethylene, a polo 
propylene, an ethylene-pre pyrene copolymer, Polyolefines, such as an ethylene-vinylacetate copolymer 
(EVA), annular polyolefine, Denaturation polyolefine, a polyvinyl chloride, a polyvinylidene chloride, 
polystyrene, A polyamide, polyimide, polyamidoimide, a polycarbonate, Polly (4-methyl BENTEN -1), 
An ionomer, acrylic resin, polymethylmethacrylate, an acrylic-styrene copolymer (AS resin), Butadiene 
Styrene, a polio copolymer (EVOH), polyethylene terephthalate (PET), Polyester, such as polyp 
CHIREN terephthalate (PBT) and PURISHI clo hexane terephthalate (PCT), A polyether, a polyether 
ketone (PEK), a polyether ether ketone (PEEK), Polyether imide, polyacetal (POM), polyphenylene 
oxide, Deformation polyphenylene oxide, polyarylate, aromatic polyester (liquid crystal polymer), 
Polytetrafluoroethylene, polyvinylidene fluoride, other fluorine system resin, A styrene system, a 
polyolefine system, a polyvinyl chloride system, a polyurethane system, Various thermoplastic 
elastomer, such as a fluororubber system and a chlorinated polyethylene system, An epoxy resin, phenol 
resin, a urea resin, melamine resin, unsaturated polyester, The copolymer which is mainly concerned 
with these, a blend object, a polymer alloy, etc. are mentioned, and silicone resin, polyurethane, etc. can 
use the layered product which carried out the laminating of one sort or the two sorts or more among 
these. 

[0073] When a plastic plate is used as the 3rd base material 200, the 3rd large-sized base material 200 
can be fabricated in one. Moreover, if the 3rd base material 200 is a plastic plate, even if it is 
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complicated configurations, such as what has a curve side and irregularity, it can manufacture easily. 
Furthermore, if the 3rd base material 200 is a plastic plate, there is also an advantage that material cost 
and a manufacturing cost end low. So, if the 3rd base material 200 is a plastic plate, it is advantageous in 
case a large-sized and cheap device (for example, liquid crystal display) is manufactured. 
[0074] When using a glass substrate as the 3rd base material 200, as glass material which constitutes it, 
silicic-acid glass (quartz glass), silicic-acid alkali glass, soda lime glass, potash lime glass, lead (alkali) 
glass, barium glass, borosilicate glass, etc. are mentioned, for example. Among these, although the 
melting point is low as compared with silicic-acid glass, since shaping, processing, etc. are 
comparatively easy and cheap, things other than silicic-acid glass are desirable. 
[0075] In this gestalt, the 3rd base material 200 may constitute some devices like what constitutes the 
device which became independent in itself like [ in the case of constituting the active-matrix substrate of 
for example, an active matrix liquid crystal indicating equipment (electro-optic device) ], a color filter 
and an electrode layer, a dielectric layer, an insulating layer, and a semiconductor device. 
[0076] Furthermore, the 3rd base material 200 may be material, such as a metal, ceramics, a stone, and . 
wood paper, and may be up [ of a printed circuit board ] etc. on the field of the arbitration which 
constitutes a certain article. 

[0077] (The 6th production process) Next, as shown in drawing 13 , thermofiision of the 2nd detached 
core 160' which consists of thermofiision nature adhesives is heated and carried out. Consequently, since 
the adhesive strength of 2nd detached core 160' becomes weaker, repeat use can be carried out by 
removing the thermofiision nature adhesives which can remove the 2nd base material 180 from the thin 
film device layer 140 side and which adhered also about this 2nd base material 180. Moreover, what is 
necessary is just to dip the field which contains 2nd detached core 160 1 at least in pure water, when 
water-soluble adhesives are used as the 2nd detached core 160\ 

[0078] Next, as shown in drawing 14 , 2nd detached core 160 1 which remains in the surface of the thin 
film device layer 140 is removed. Consequently, the thin film device equipment 1 with which the thin 
film device layer 140 was imprinted by the 3rd base material 200 can be manufactured. 
[0079] In addition, after imprinting the thin film device layer 140 from the 1st base material 100 to the 
2nd base material 180, Si02 unnecessary film contiguous to a thin film device etc. is removed if needed. 
Moreover, after imprinting the thin film device layer 140 from the 1st base material 100 to the 2nd base 
material 180, or after imprinting the thin film device layer 140 from the 2nd base material 180 to the 3rd 
base material 200, conductive layers, such as wiring to the thin film device layer 140, formation of a 
protective coat, etc. may be performed on the 2nd base material 200 or the 3rd base material 200. 
[0080] thus, by the manufacture method of the thin film device equipment 1 of this gestalt Since energy 
density is changed from low density to high density in the 4th production process according to the 
property of the silicon film which constitutes the 1st detached core 120 changing while irradiating the 
laser beam The effect same within limits which the silicon film which constitutes the 1st detached core 
120 does not damage as the gestalt 1 of operation « a laser beam with high energy density can be 
irradiated - is done so. Moreover, since the thin film device layer 140 is imprinted twice with this 
gestalt, the laminating relation of the thin film device layer 140 on the 3rd base material 200 is the same 
as the laminating relation when forming the thin film device layer 140 on the 1st base material 100, as 
shown in drawing 2 . 

[0081] Although the amorphous silicon film of the hydrogen content formed by the plasma-CVD 
method (425 degrees C) was used as the 1st detached core 120 also in any of the gestalt of the above- 
mentioned 1st and the 2nd operation which are [the gestalt of other operations] After forming the 
amorphous silicon which does not contain hydrogen, or the amorphous silicon with which only small 
quantity contains hydrogen, the amorphous silicon film which introduced the hydrogen ion at the 
predetermined stage before performing the exfoliation production process shown in drawing 4 and 
drawing 5 may be used as the 1st detached core 120. 

[0082] The thin film device layer 140 which contains TFT (thin film device) of CMOS structure in the 
1st base material 100 side with reference to drawing 15 thru/or drawing 25 as an example of the gestalt 
of operation of the 1st of [1st example] this invention is formed, and the manufacture method of the thin 
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film device equipment which imprinted this device layer 140 to the 2nd base material 180 is explained. 
Drawing 1 5 thru/or drawing 25 are the production process cross sections of this manufacture method. 
[0083] (The 1st production process) As shown in drawing 15 , in this example, the 1st detached core 120 
which consists of an amorphous silicon film of hydrogen content is formed on the 1st base material 100 
which consists of a substrate of the translucency of a quartz substrate etc. At this example, it is a quartz 
substrate (softening temperature: 1630 degrees C) with a 50mm[ 50mm by ] x thickness of 1.1mm. 
strain point: -- permeability [ of 1070 degrees C and excimer laser ]: -- the 1st base material 100 which 
consists of about 100% being prepared, and to one side of this 1st base material 100 by the plasma-CVD 
method (425 degrees C) using Si2H6 gas as material gas Thickness forms the 1st detached core 120 
which consists of an amorphous silicon film of the hydrogen content which is 1 OOOnm. 
[0084] (The 2nd production process) Next, thickness forms the interlayer 142 who consists of Si02 film 
which is 2000nm by the plasma-CVD method (SiH4+02 gas, 100 degrees C) on the 1st detached core 
120. 

[0085] next, an interlayer 142 top LPCVD -- thickness forms the silicon film 143 amorphous 50nm by 
law (Si2H6gas, 425 degrees C). This silicon film 143 is a semiconductor film for forming the active 
layer of TFT. 

[0086] Next, the laser light whose wavelength is 308nm is irradiated from the side in which the silicon 
film 143 is formed in the 1st base material 100, and laser annealing is given to the silicon film 143. 
Thereby, the silicon film 143 is recrystallized and turns into a polish recon film from an amorphous 
silicon film. As compared with the laser beam irradiated in order for the exposure of a laser beam 
performed here to make an exfoliation phenomenon cause by the 1st detached core 120 in the 4th 
production process, energy density is quite low. 

[0087] Next, as shown in drawing 16 , patterning of the silicon film 143 is carried out, and Islands 144a 
and 144b are formed as a channel pattern. 

[0088] Next, as shown in drawing 17 , thickness forms the gate insulator layer 148 which consists of 
Si02 which is 1 200nm with a TEOS-CVD method (SiH4+02 gas). 

[0089] Next, as shown in drawing 18 , the gate electrodes 1 50a and 150b which consist of a polish recon 
film or a metal are formed. 

[0090] Next, as shown in drawing 19 , the mask layer 170 which consists of polyimide etc. is formed so 
that island 144a may be covered, it is in this condition, for example, the ion implantation of boron (b) is 
performed. Of this, the P+ layers 172a and 172b (source drain field) are formed in island 144b in self 
aryne to gate electrode 150b. At this boron ion-implantation production process, plasma-ize the mixed 
gas of B-2H6(5%)+H2 (95%), and the boron ion and hydrogen ion which were generated by that cause 
are accelerated, for example. If the iontophoresis is performed without minding a mass spectrograph, 
even if it is the same acceleration voltage, while the boron ion with heavy mass stops at the polish recon 
film by the side of the upper layer (island 144b), the hydrogen ion with light mass will be driven in more 
deeply, and it will reach to the 1 st detached core 1 20. 

[0091] Next, as shown in drawing 20 , the mask layer 174 which consists of polyimide etc. is formed so 
that island 144b may be covered, it is in this condition, for example, the ion implantation of Lynn (P) is 
performed. Of this, the n+ layers 146a and 146b (source drain field) are formed in island 144a in self 
aryne to gate electrode 150a. Also in this case, plasma-ize the mixed gas of PH3(5%)+H2 (95%), for 
example, accelerate the phosphorus ion and hydrogen ion which were generated by that cause, and if the 
iontophoresis is performed to ******, even if it is the same acceleration voltage, a mass spectrograph 
while the phosphorus ion with heavy mass stops at the polish recon film by the side of the upper layer 
(island 144a) - the hydrogen ion with light mass - ** ~ it is devoted deeply and it reaches to the 1st 
detached core 120. 

[0092] Next, as shown in drawing 21 , after etching this interlayer insulation film 154 alternatively after 
forming an interlayer insulation film 154 and forming a contact hole, the source drain electrodes 152a, 
152b, 152c, and 152d are formed. 

[0093] Thus, the thin film device layer 140 equipped with TFT of CMOS structure is formed. In 
addition, on the layer insulation layer 154, a protective coat may be formed further. 
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[0094] (The 3rd production process) Next, as shown in drawing 22 , after forming the glue line 160 
which consists of an epoxy resin as a glue line on the thin film device layer 140 equipped with TFT of a 
CMOS configuration, the 2nd base material 180 which consists of soda glass with a 300mm[ 200mm 
by ] x thickness of 1.1mm is stuck to the thin film device layer 140 through this glue line 160. Next, heat 
is applied to a glue line 160, an epoxy resin is stiffened, and the 2nd base material 180 and the thin film 
device layer 140 side are pasted up. In addition, ultraviolet curing mold adhesives are sufficient as a glue 
line 160. In this case, ultraviolet rays are irradiated from the 2nd base material 180 side, and polymer is 

stiffened. . .. , v ~, 

[0095] (The 4th production process) Next, as shown in drawing 23 , wavelength irradiates the Xe-U 
excimer laser light which is 308nm, for example from the rear face of the 1st base material 100 which 
consists of a translucency substrate. The irradiated laser beam penetrates the 1st base material 100, and 
reaches the 1st detached core 120. At this production process, in the early phase which started the 
exposure of the energy light to the 1st detached core 120, after it irradiated light with about two 150 
mJ/cm low energy density and hydrogen gas fell out from the silicon film by the exposure of this energy 
light so that a silicon film might not be damaged for example, since there were many amounts of 
hydrogen contained in the silicon film which constitutes the 1st detached core 120, light with about two 
350 mJ/cm high energy density is irradiated. Consequently, by the amorphous silicon film of the 
hydrogen content which constitutes the 1st detached core 120, layer transition to a polish recon film and 
generating of hydrogen gas take place, and exfoliation arises in the inside of the layer of the 1st detached 
core 120, and/or an interface. , 
[0096] In addition, the exposure of excimer laser can use both a spot beam exposure and the Rhine beam 
exposure. In the spot beam exposure, it glares, carrying out. the beam scan of this spot exposure so that a 
spot exposure may be carried out, and the exposure conditions of each time may be changed into a 
predetermined unit field (for example, 8mmx8mm) and an exposure field may not lap with it. moreover, 
the case of the Rhine beam exposure - a predetermined unit field (for example, 378mmx - the beam 
scan of the exposure field of each time is carried out the same [ 0.3mm ] 0.1mm, shifting completely 
with a pile little by little.) _ 
[0097] Thus, after making an exfoliation phenomenon cause by the 1st detached core 120, as shown in 
drawing 24 ,'the 1st base material 100 is removed from the thin film device layer 140 side. 
Consequently, the thin film device layer 1 40 is imprinted by the 2nd base material 1 80. 
[0098] Next, etching removes the 1st detached core 120 which remains in the rear-face side of the thin 
film device layer 140. Consequently, as shown in drawing 25 , the thin film device equipment 1 with 
which TFT of a CMOS configuration was imprinted by the 2nd base material 180 is completed. 
[0099] Thus, the manufactured thin film device equipment 1 is carried for example, on the flexible 
substrate 182 which consists of plastics etc., as shown in drawing 26 (a). Consequently, the 
microcomputer with which the solar battery 340 for carrying out current supply to CPU300, RAM320, 
the I/O circuit 360, and list which the circuit consisted of with thin film device equipment 1 in these 
circuits was carried on the flexible substrate 180 can be manufactured. Thus, since the constituted 
microcomputer is formed on the flexible substrate 182, as shown in drawing 26 (b), since it is 
lightweight, it has strongly the advantage that it is strong also to fall in bending. 
[0100] Although the 1st detached core 120 which consists of an amorphous silicon film of hydrogen 
content was formed by the plasma-CVD method (425 degrees C) on the 1st base material 100 in the 1st 
example of [modification 1 of 1st example] this invention Since the amorphous silicon film containing 
about 2% of hydrogen can be formed even if it forms membranes by the LPCVD method, the 
amorphous silicon film formed by this LPCVD method may be used as the 1st detached core 120. 
[0101] Although the 1 st detached core 1 20 which consists of an amorphous silicon film of hydrogen 
content was formed by the plasma-CVD method (425 degrees C) on the 1st base material 100 in the 1st 
production process in the 1st example of [modification 2 of 1st example] this invention In this example, 
after forming the amorphous silicon which does not contain hydrogen, or the amorphous silicon with 
which only small quantity contains hydrogen, the amorphous silicon film which introduced the 
hydrogen ion is separately used for this silicon film as the 1st detached core 120. That is, although each 
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production process explained with reference to drawing 15 thru/or drawing 25 by this example as well as 
the 1st example is performed, in this example, the amorphous silicon which does not contain hydrogen, 
or the amorphous silicon with which only small quantity contains hydrogen is formed for example, by 
the LPCVD method on the 1st base material 100 in the 1st production process shown in drawing 15 . 
Instead, a hydrogen ion is introduced into the 1st detached core 120, before irradiating a laser beam at 
the 4th production process shown in drawing 23 and making exfoliation cause by the detached core, 
after forming an amorphous silicon film (the 1st detached core 120) at the 1st production process. 
[0102] Here, installation of the hydrogen ion to the 1st detached core 120 is performed to the following 
timing. 

[0103] First, after forming the amorphous silicon film which should form the 1st detached core 120 as 
the 1st example at the 1st production process shown in drawing 15 , before forming an interlayer 142, a 
hydrogen ion is introduced into an amorphous silicon film by the ion implantation or ion doping. 
[0104] Moreover, after forming the 1st detached core 120 as the 2nd example at the 1st production 
process shown in drawing 15 , an interlayer 142 may be formed at the 2nd production process, and a 
hydrogen ion may be introduced into an amorphous silicon film by the ion implantation or ion doping 
after an appropriate time. If a hydrogen ion is introduced to such timing, since a hydrogen ion can be 
efficiently introduced with comparatively high energy, before forming an interlayer 142, processing can 
be finished in a short time as compared with the method (the 1st example) of introducing a hydrogen 
ion. 

[0105] Furthermore, after forming the 1st detached core 120 as the 3rd example at the 1st production 
process shown in drawing 15 and forming the silicon film 143 which should form an interlayer 142 and 
the active layer of TFT at the 2nd production process, before performing the crystallization production 
process by laser annealing, a hydrogen ion may be introduced into an amorphous silicon film by the ion 
implantation or ion doping. Thus, when are constituted and the silicon film 143 is formed at the 
temperature of about 425 degrees C, the hydrogen contained in the 1st detached core 120 can prevent 
desorption soot ******. Moreover, if the hydrogen ion is introduced before the crystallization 
production process, the damage generated by installation of a hydrogen ion is restorable at this 
crystallization production process. 

[0106] As an example of the gestalt of operation of the 1st of [2nd example] this invention, with 
reference to drawing 27 thru/or drawing 34 , the thin film device layer 140 which contains various kinds 
of TFT(s) in the 1st base material 100 side is formed, this is imprinted to the 2nd base material 180, and 
the manufacture method of the active-matrix substrate (thin film device equipment) of a liquid crystal 
display (electro-optic device) is explained. Drawing 27 is the decomposition perspective diagram 
showing the whole liquid crystal display configuration. Drawing 28 is the block diagram showing the 
configuration of the active-matrix substrate used for this liquid crystal display. Drawing 29 is the cross 
section showing the important section of the liquid crystal display of this gestalt. 
[0107] In drawing 27 , the outline configuration of the liquid crystal display 10 of this gestalt is carried 
out from the liquid crystal 460 enclosed between the active-matrix substrate 440, the opposite substrate 
480 stuck on this active-matrix substrate 440 through the predetermined gap, and this opposite substrate 
480 and the active-matrix substrate 440. The active-matrix substrate 440 and the opposite substrate 480 
are stuck by the sealant (not shown) of the gap material content formed along the periphery edge of the 
opposite substrate 480 through a predetermined gap, and let the inside field of this sealant be the 
enclosure field of liquid crystal 460. As a sealant, an epoxy resin, various kinds of ultraviolet-rays 
hardening resin, etc. can be used. Here, since it has broken off partially, if the inside field of a sealant is 
changed into a reduced pressure condition after a sealant sticks the opposite substrate 480 and the active- 
matrix substrate 440, after a sealant breaks off, and it can carry out reduced pressure impregnation of the 
liquid crystal 460 from a portion and encloses liquid crystal 460, it breaks off and should just plug up a 
portion with encapsulant (not shown). 

[0108] In this gestalt, the opposite substrate 480 is smaller than the active-matrix substrate 440, and the 
driver section 444 of the scanning-line drive circuit 700 or data-line drive circuit 800 grade later 
mentioned with reference to drawing 28 is formed in the field which overflowed from the periphery 
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edge of the opposite substrate 480 of the active-matrix substrate 440. 

[0109] Moreover, it is stuck on an optical field [ by the side of the optical incidence of the opposite 
substrate 480 and the active-matrix substrate 440 ], or outgoing radiation side so that polarizing plates 
420 and 500 or a phase contrast film may be arranged in the predetermined direction of an optical axis 
according to the exception in in the mode of operation of**, and a normally white mode / normally 
black modes, such as the class of liquid crystal to be used, i.e., TN (Twisted Nematic) mode, and STN 
(super TN) mode. Furthermore, when a liquid crystal display 10 is a transparency mold, a back light 400 
is arranged on the background of the active-matrix substrate 440. 

[01 10] Thus, in the active-matrix substrate 440 used for the constituted liquid crystal display 10, as 
shown in drawing 28 , a central field is the pixel section 442 which performs an actual display, and let 
the circumference portion be the drive circuit section 444. In the pixel section 442, TFT5 of the 
switching for pixels linked to the data line 720 and the scanning line 730 which were formed by metal 
membranes, such as aluminum, a tantalum, molybdenum, titanium, and a tungsten, the silicide film, the 
conductive semiconductor film, etc. is formed for each [ which was arranged in the shape of a matrix ] . 
pixel of every. To the data line 720, the data side drive circuit 800 equipped with a shift register, a level 
shifter, a video line, an analog switch, etc. is constituted. To the scanning line 730, the scan side drive 
circuit 700 equipped with a shift register, a level shifter, etc. is constituted. 

[0111] Thus, in the constituted active-matrix substrate 440, the CMOS circuit which the shift register of 
the data-line drive circuit 800 and the scanning-line drive circuit 700 etc. becomes from TFT7 of the 
TFT6 and P type, of N type is connected to multistage. Therefore, three kinds of TFT(s) which consist of 
TFT5 of the N type TFT7 and for pixel switching of TFT6 of the N type for drive circuits and the P type 
for drive circuits are formed in the active-matrix substrate 440. 

[01 12] Among these TFT(s), since TFT7 of the P type TFT6 and for the drive circuits of the N type for 
drive circuits only has a reverse conductivity type and its fundamental configuration is the same, it is 
represented in drawing 29 and has shown only TFT5 TFT6 and for pixel switching of N type to it. 
[01 13] In drawing 29 , although the pixel electrode 170 needs to make it counter with the opposite 
substrate 480 through liquid crystal, since what was formed in the 1st base material 100 as a thin film 
device layer 140 is imprinted by the 2nd base material 180 so that it may mention later, with this gestalt, 
the pixel electrode 170 has any TFT in the top layer side of TFT5 at TFT5 for pixel switching. So, with 
this gestalt, openings 156 and 157 are formed in an interlayer insulation film 155, and it has structure 
which went caudad from the opening 157 and the pixel electrode 170 has exposed. Therefore, even if it 
is the configuration that the opposite substrate 480 counters through liquid crystal 460 to the rear-face 
side of the thin film device layer 140, liquid crystal 460 can be driven between the pixel electrode 170 
and the common electrode 482 formed in the opposite substrate 480. In addition, as drawing 28 shows, 
in TFT5 for pixel switching, the gate electrode 150 is a part of scanning line 730, and source electrode 
152e electrically connected to source field 192a is a part of data line 720. In addition, the pixel electrode 
170 is electrically connected to drain field 192b through a opening 156. 

[01 14] With reference to drawing 30 thru/or drawing 34 , the manufacture method of this active-matrix 
substrate 440 is explained. Drawing 30 thru/or drawing 34 are the production process cross sections at 
the time of manufacturing the active-matrix substrate 440 using the above mentioned method concerning 
the gestalt of the 1 st operation. 

[0115] Among the manufacture methods of the liquid crystal display of this example, by the 
manufacture method of the active-matrix substrate 440, first, as shown in drawing 30 , the 1st detached 
core 120 which consists of an amorphous silicon film of hydrogen content is formed on the 1st base 
material 100 which consists of a quartz substrate like the method explained with reference to drawing 15 
thru/or drawing 25 , (the 1 st production process). 

[0116] Next, after forming the middle class 142 on the 1st detached core 120, TFT6 for drive circuits 
and TFT5 for pixel switching are formed on it (the 2nd production process). 

[01 17] Next, as shown in drawing 3 1 , in each of the field except the portion equivalent to drain field 
192b of TFT5 for pixel switching, and the field in which TFT5 for pixel SUICHINGU is formed, 
interlayer insulation films 154 and 155, the gate insulator layer 148, and an interlayer 142 are etched 
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alternatively, and openings 156 and 157 are formed in each field at coincidence. 
[0118] Next, as shown in drawing 32 , the pixel electrode 170 is formed. Consequently, the pixel 
electrode 170 is formed so that it may connect with drain field 192b of TFT for pixel switching 
electrically through 152d of drain electrodes by making a opening 156 into a contour TOKUTO hole 
the 1st detached core 120 may be touched through a opening 157. Here, when the pixel electrode 170 is 
formed from an ITO film, a liquid crystal display 10 can be formed with a transparency mold, and when 
the pixel electrode 170 is formed from metals, such as aluminum, a liquid crystal display 10 can be 
formed with a reflective mold. 

[01 19] Next, as shown in drawing 33 , 2nd cheap base material 180 called a soda glass substrate etc. is 
pasted up through a glue line 160 (the 3rd production process). 

[0120] Next, excimer laser light is irradiated from the rear-face side of the 1st base material 100, an 
exfoliation phenomenon is produced in the 1st detached core 120, and the 1st base material 100 is 
removed. Since the force like ** is not required for tearing off at this time, a mechanical damage does 
not arise in TFT5 and 6 grades. Moreover, the 1st detached core 120 which remained in the rear-face 
side of the thin film device layer 140 is removed. 

[0121] Thereby, the active-matrix substrate 440 shown in drawing 34 is completed. The pixel electrode 
170 is exposed by the rear-face side of the thin film device layer 140 with this active-matrix substrate 
440. Therefore, after forming an orientation film (not shown) in the rear-face side of the thin film device 
layer 140 of the active-matrix substrate 440, orientation processing of rubbing processing etc. is 
performed, and as shown in drawing 28 , the active-matrix substrate 440 and a sealant (not shown) 
enclose liquid crystal 460 with after an appropriate time for the opposite substrate 480 between 
lamination and these substrates so that it may counter the rear-face side of the thin film device layer 140. 
Consequently, the liquid crystal display 10 which pinched liquid crystal 460 between the active-matrix 
substrate 440 and the opposite substrate 480 can be manufactured. 

[0122] Thus, in the active-matrix substrate 440 used for the liquid crystal display 10 of this gestalt, after 
forming TFT on the optimal conditions on the 1st base material 100 which consists of a quartz substrate 
excellent in thermal resistance etc., what imprinted the thin film device layer 140 which contains TFT6 
for drive circuits and TFT4 for pixel SUICHINGU in the cheap 2nd base material [ this 1st base material 
100 to ] 180 side which consists of a soda glass substrate is used. For this reason, since TFT 5 and 6 can 
be formed on the temperature conditions which fully sent the thermal resistance of a quartz substrate on 
the 1 st base material 1 00 at the time of manufacture of TFT 5 and 6, TFT 5 and 6 which was excellent in 
transistor characteristics can be formed. Moreover, since it is the 2nd base material 180 which consists 
of cheap soda glass, actually being carried in a liquid crystal display 10 can attain low-pricing of the 
display 10 for liquid crystal. 

[0123] After forming TFT in the 1st base material 100 side as a thin film device layer 140 at the 1st base 
material 100 and imprinting this to the 2nd base material 180 with reference to drawing 35 thru/or 
drawing 42 as an example of the gestalt of operation of the 2nd of [3rd example] this invention, the 
manufacture method of the active-matrix substrate 440 of the liquid crystal display (electro-optic device) 
further imprinted to the 3rd base material 200 is explained. Drawing 35 is the cross section showing the 
important section of the liquid crystal display 10 of this example. In addition, like the 2nd example, 
since the fundamental configuration of the liquid crystal display 10 of this gestalt and the AKUITIBU 
matrix substrate 440 is as having explained with reference to drawing 27 and drawing 28 , it omits those 
explanation. 

[0124] In drawing 35 , the outline configuration of the liquid crystal display 10 of this gestalt is earned 
out from the liquid crystal 460 enclosed between the active-matrix substrate 440, the opposite substrate 
480 stuck on this active-matrix substrate 440 through the predetermined gap, and this opposite substrate 
480 and the active-matrix substrate 440. Although three kinds of TFT(s) which consist of TFT(s) of the 
N type for drive circuits, TFT(s) of the P type for drive circuits, and TFT(s) of the N type for pixel 
switching are formed in the active-matrix substrate 440 also by this example, only TFT5 TFT6 and for 
pixel switching of the N type for drive circuits is shown in drawing 35 among these TFT(s). 
[0 1 25] In this example, since what was formed in the 1 st base material 1 00 as a thin film device layer 
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140 is imprinted by the 3rd base material 200 after it is imprinted by the 2nd base material 180 so that 
each may mention TFT6 for drive circuits, and TFT5 for pixel switching later, each TFT 5 and 6 is still a 
laminated structure when forming on the 1st base material 100. That is, the pixel electrode 170 can drive 
liquid crystal 460 between the common electrodes 482 which it was formed in the upper layer of an 
interlayer insulation film 155, and were formed in the opposite substrate 480. 

[0126] With reference to drawing 36 thru/or drawing 42, the manufacture method of this active-matrix 
substrate 440 is explained. Drawing 36 thru/or drawing 42 are the production process cross sections at 
the time of manufacturing the active-matrix substrate 440 using the above mentioned method concerning 
the gestalt of the 2nd operation. 

[0127] Among the manufacture methods of the liquid crystal display 10 of this example, by the 
manufacture method of the active-matrix substrate, first, as shown in drawing 36 , the 1st detached core 
120 which consists of an amorphous silicon film of hydrogen content is formed on the 1st base material 
100 which consists of a quartz substrate like the method explained with reference to drawing 15 thru/or 
drawing 25 , (the 1st production process). 

[0128] Next, after forming the middle class 142 on the 1st detached core 120, TFT6 for drive circuits 
and TFT5 for pixel switching are formed on it (the 2nd production process). 

[0129] As TFT5 for pixel switching explained with reference to drawing 28 also by this example, the 
gate electrode 150 is a part of scanning line 730, and source electrode 152e is a part of data line 720. 
[0130] Next, the interlayer insulation films 154 and 155 and the gate insulator layer 148 which are 
located in the upper layer of the portion equivalent to drain field 192b of TFT5 for pixel switching are 
etched alternatively, and a opening 156 is formed. 

[0131] Next, as shown in drawing 37 , the pixel electrode 170 is formed. Consequently, the pixel 
electrode 170 is electrically connected to drain field 192e of TFT5 for pixel switching through drain 
electrode 192b by making a opening 156 into a contour TOKUTO hole. Also by this example, when the 
pixel electrode 170 is formed from an ITO film, a liquid crystal display 10 can be formed with a 
transparency mold, and when the pixel electrode 170 is formed from metals, such as aluminum, a liquid 
crystal display 1 0 can be formed with a reflective mold. 

[0132] Next, as shown in drawing 38 , 2nd cheap base material 180 called a soda glass substrate etc. is 
pasted up through 2nd detached core 160' which consists of thermofusion nature adhesives or water- 
soluble adhesives (the 3rd production process). 

[0133] Next, excimer laser light is irradiated from the rear-face side of the 1st base material 100, an 
exfoliation phenomenon is produced in the 1st detached core 120, and the 1st base material 100 is 
removed from the thin film device layer 140 side. Since the force like ** is not required for tearing off at 
this time, a mechanical damage does not arise in TFT5 and 6 grades. Moreover, as shown in drawing 
39 , the 1st detached core 120 adhering to the rear-face side of the thin film device layer 140 is removed. 

[0134] Next, as shown in drawing 40 , the 3rd base material 200 is pasted up through a glue line 190 to 
the rear-face side of the thin film device layer 140. 

[0135] Next, when thermofusion nature adhesives are used as the 2nd detached core 160\ these 
thermofusion nature adhesives are heated, and the 2nd base material 180 is exfoliated in 2nd detached 
core 160\ When water-soluble adhesives are used, these water-soluble adhesives are contacted in water, 
and the 2nd base material 180 is exfoliated in 2nd detached core 160\ Next, as shown in drawing 41 , 
the 2nd detached core 180 adhering to the surface side of the thin film device layer 140 is removed. 
[0136] Consequently, the active-matrix substrate 440 is completed. Next, as shown in drawing 35 , after 
forming an orientation film (not shown) to the surface of the pixel electrode 1 70, and the surface of an 
interlayer insulation film 155, orientation processing of rubbing processing etc. is performed, and the 
active-matrix substrate 440 and a sealant (not shown) enclose liquid crystal 460 for the opposite 
substrate 480 between lamination and these substrates so that the thin film device layer 140 may be 
countered after an appropriate time. Consequently, the liquid crystal display 10 which pinched liquid 
crystal 460 between the active-matrix substrate 440 and the opposite substrate 480 can be manufactured. 
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[0137] Thus, the active-matrix substrate 440 used for the liquid crystal display 10 concerning this gestalt 
After forming TFT on the optimal conditions on the 1st base material 100 which consists of a quartz 
substrate excellent in thermal resistance etc., The thin film device layer 140 which contains TFT for 
drive circuits and TFT for pixel SUICHINGU in the cheap 3rd base material 200 side which consists of 
a soda glass substrate is imprinted through the imprint to the 2nd base material 180 from this 1st base 
material 100. For this reason, since TFT can be formed on the temperature conditions which fully sent 
the thermal resistance of a quartz substrate on the 1st base material 100 at the time of manufacture of 
TFT, TFT which was excellent in transistor characteristics can be formed. Moreover, since it is the 3rd 
base'material 200 which consists of cheap soda glass, actually being carried in a liquid crystal display 10 
can attain low-pricing of the display 10 for liquid crystal. 

[0138] Furthermore, in order to imprint the thin film device layer 140 twice, it is in the condition which 
finished imprinting the thin film device layer 140 to the 3rd base material 200, and the thin film device 
layer 140 is still a laminated structure when forming TFT in the 1st base material 100. So, in case the 
thin film device layer 1 40 is formed, since it is good about the structure of the pixel electrode 1 70 with 
the conventional structure, it is not necessary to change about the manufacture method of TFT. 
[0139] Also in any of the [4th example] in addition the 2nd example, and the 3rd example Although it 
was the method of forming in the 1st base material 100 all the elements that constitute an AKUITIBU 
matrix substrate, and imprinting all these components collectively to the 2nd base material 180 or 3rd 
base material 200 The element which formed in the 1 st respectively separate base material 1 00 each 
element which constitutes the active-matrix substrate 440, and formed it every base material [ the ] 100 
in the unit settled to some extent may be imprinted to the base material of one sheet, respectively, and a 
active-matrix substrate may be formed. 

[0140] For example, in the active-matrix substrate 440 shown in drawing 28 , the configuration of each 
pixel is the same and the data-line drive circuit 800 and the scanning-line drive circuit 700 have also 
connected the shift register of the same structure to multistage. Then, among the pixel section 442 whole 
which should be formed in the active-matrix substrate 440, every [ the part ] may be divided into the 1st 
base material 100 of many sheets, and may be formed, and two or more pixels may be imprinted from 
each 1st base material 100 every to the 2nd base material 180 (or the 3rd base material 200) used as a 
base material of the active-matrix substrate 440. Moreover, a part of drive circuit which should be 
formed in the active-matrix substrate 440 may be formed in the 1 st base material 1 00 of many sheets, 
and each drive circuit may be imprinted from each 1st base material 100 to the 2nd base material 180 (or 
the 3rd base material) used as a base material of the active-matrix substrate 440. 
[0141] 

[Effect of the Invention] As explained above, since it consists of an amorphous silicon film containing 
hydrogen, if the 1st detached core is the 4th production process and energy light, such as a laser beam, is 
irradiated at the 1st detached core (amorphous silicon film), in this invention, hydrogen gas will generate 
it from the 1st detached core while the amorphous silicon film which constitutes the 1st detached core 
carries out phase transition to a polish recon film. For this reason, since an exfoliation phenomenon 
happens by the inside of the layer of the 1st detached core, or the interface, it can dissociate from a thin 
film device side, and the 1st base material can imprint a thin film device to a 2nd base material side. 
Moreover, in this invention, while irradiating energy light at the 1st detached core, according to the 
property of the silicon film which constitutes the 1st detached core changing, the energy luminous 
energy density which irradiates a silicon film is changed from low density to high density. So, within 
limits which the silicon film which constitutes the 1st detached core does not damage, since energy light 
with high energy density can be irradiated, exfoliation by the inside of the layer of the 1st detached core 
or the interface can be advanced smoothly and certainly. Therefore, according to this invention, reliable 
thin film device equipment can be manufactured efficiently. 
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* NOTICES 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 (a) and (b) are the production process cross section showing signs that the 1st detached core 
was formed on the 1st base material at the 1st production process, and the production process cross 
section showing the modification of this 1st production process in the manufacture method of the thin 
film device equipment concerning the gestalt of operation of the 1st of this invention, respectively. 
prawing 21 After forming the 1st detached core on the 1st base material at the 1st production process 
shown in drawing 1 (a) and (b), it is the production process cross section showing signs that the thin film 
device layer was formed on the 1 st detached core at the 2nd production process. 
[Drawing 3] After forming a thin film device layer on the 1st detached core at the 2nd production 
process shown in drawing 2 , it is the production process cross section showing signs that the 2nd base 
material was pasted up on the thin film device layer through the glue line at the 3rd production process. 
[Drawing 4] After pasting up the 2nd base material on a thin film device layer through a glue line at the 
3rd production process shown in drawing 3 , it is the production process cross section showing signs that 
a laser beam is irradiated at the 4th production process at the 1 st detached core. 

[Drawing 51 After irradiating a laser beam at the 1st detached core at the 4th production process shown 
in drawing 4 , it is the production process cross section showing signs that the 1st base material is 
exfoliated in the 1st detached core. 

[Drawing 61 After exfoliating the 1st base material at the 4th production process shown in drawing 5 , it 
is the production process cross section showing signs that the 1st detached core which remains in a thin 
film device layer was removed. 

[Drawing 71 It is the graph which shows the relation of the wavelength and the permeability of the laser 
beam in the 1st base material used for the manufacture method of the thin film device equipment 
concerning the gestalt of operation of the 1st of this invention. 

[Drawing 81 It is the graph which shows the relation between the hydrogen content when irradiating a 
laser beam, energy density, and the condition of the silicon film when irradiating a laser beam to the 
amorphous silicon film of hydrogen content. 

Prawing 9) (a) and (b) are explanatory drawing showing typically signs that laser radiation is carried 
out by the Rhine beam with which energy intensity has Gaussian distribution in the cross direction, 
respectively, and explanatory drawing showing the profile of the energy intensity in the cross direction 
of this Rhine beam. 

[Drawing 101 (a), (b), and "(c) are explanatory drawings showing signs that energy intensity is changed 
gradually, when carrying out the repeat exposure of explanatory drawing showing typically signs that 
laser radiation is carried out by the Rhine beam with which energy intensity has rectangle-like 
distribution in the cross direction, respectively, explanatory drawing showing the profile of the energy 
intensity in the cross direction of this Rhine beam, and this Rhine beam. 

[Drawing 11] In the 4th production process shown in drawing 4 , it is explanatory drawing showing how 
to prevent the effect a laser beam affects a thin film device layer. 

[Drawing 12] In the manufacture method of the thin film device equipment concerning the gestalt of 
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operation of the 2nd of this invention, after imprinting a thin film device layer to the 2nd base material 
by the same method as the gestalt of the 1st operation, in the 5th production process, it is the production 
process cross section showing signs that the 3rd base material was pasted up on the rear-face side of this 
thin film device layer through the glue line. 

Prawing 13] It is the production process cross section showing signs that exfoliated the 2nd base 
material from the thin film device layer side at the 5th production process shown in drawing 12 , and the 
thin film device layer was imprinted to the 3rd base material. 

[Drawing 141 After exfoliating the 2nd base material at the 5th production process shown in drawing 
13 , it is the production process cross section showing signs that the 2nd detached core which remains in 
a thin film device layer was removed. 

prawing 151 In manufacturing the thin film device equipment equipped with TFT in the 1st example, as 
an example of the manufacture method of the thin film device equipment concerning the gestalt of 
operation of the 1st of this invention, it is the production process cross section showing signs that the 1st 
detached core, the interlayer, and the semiconductor film were formed on the 1st base material. 
prawing 161 It is the production process cross section showing signs that patterning of the 
semiconductor film formed at the production process shown in drawing 15 was carried out. 
prawing 171 It is the production process cross section showing signs that the gate insulator layer was 
formed in the surface side on the semiconductor film of the shape of an island formed at the production 
process shown in drawing 16 . 

Prawing 181 It is the production process cross section showing signs that the gate electrode was formed 
on the gate insulator layer formed at the production process shown in drawing 17 . 
prawing 191 After forming a gate electrode at the production process shown in drawing 18 , it is the 
production process cross section showing signs that the impurity of P type is introduced on a 
semiconductor film. 

prawing 201 After introducing the impurity of P type into a semiconductor film at the production 
process shown in drawing 19 , it is the production process cross section showing signs that the impurity 
of N type is introduced on a semiconductor film. 

prawing 211 Aft er introducing the impurity of N type into a semiconductor film at the production 
process shown in drawing 20 , it is the production process cross section showing signs that the source 
electrode and the drain electrode were formed. 

Prawing 221 After forming a thin film device layer even at the production process shown in drawing 
21 , it is the production process cross section showing signs that the 2nd base material was pasted up 
through the glue line to this thin film device layer. 

Prawing 231 After pasting up the 2nd base material on a thin film device layer at the production process 
shown in drawing 22 , it is the production process cross section showing signs that irradiate a laser beam 
at the 1st detached core, and exfoliation is made to cause by the 2nd detached core. 
prawing 241 It is the production process cross section showing signs that made exfoliation cause by the 
2nd detached core at the production process shown in drawing 23 , removed the 1 st base material, and 
the thin film device layer was imprinted to the 2nd base material. 

Prawing 251 After removing the 1st base material at the production process shown in drawing 24 , it is 
the production process cross section showing signs that the 1st detached core which remains in the rear- 
face side of a thin film device layer was removed. 

Prawing 261 (a) and (b) are explanatory drawing showing signs that the thin film device concerning the 
1st example was carried on the flexible substrate as an example of the manufacture method of the thin 
film device equipment concerning the gestalt of operation of the 1st of this invention, and explanatory 
drawing showing signs that this flexible substrate was sagged, respectively. 

Prawing 27] It is the decomposition perspective diagram showing the configuration of the liquid crystal 
display (electro-optic device) using the active-matrix substrate (thin film device) concerning the 2nd 
example as an example of the manufacture method of the thin film device equipment concerning the 
gestalt of operation of the 1st of this invention. 

Prawing 281 It is the block diagram showing the configuration of the active-matrix substrate used for 
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the liquid crystal display shown in drawing 27 . 

[Drawing 29] It is the cross section showing the important section of the liquid crystal display shown in 
drawing 27 . 

[Drawing 30] In the manufacture method of the active-matrix substrate shown in drawing 29 , it is the 
production process cross section showing signs that TFT was formed on the 1st base material. 
[Drawing 311 After forming TFT on the 1st base material at the production process shown in drawing 
30 , it is the production process cross section showing signs that the opening was formed in an interlayer 
insulation film. 

[Drawing 32] After forming a opening in an interlayer insulation film at the production process shown 
drawing 3 1 , it is the production process cross section showing signs that the pixel electrode was formed. 

[Drawing 33] After forming a thin film device layer equipped with TFT or a pixel electrode on the 1st 
base material even at the production process shown in drawing 32 , it is the production process cross 
section showing signs that paste up the 2nd base material through a glue line, irradiate [ after an 
appropriate time ] a laser beam at the 1st detached core, and the 1st base material is removed. 
[Drawing 34] It is the production process cross section showing the situation after removing the 1st base 
material from a thin film device layer at the production process shown in drawing 33 . 
[Drawing 35] It is the cross section showing the important section of the liquid crystal display (electro- 
optic device) using the active-matrix substrate (thin film device) concerning the 3rd example as an 
example of the manufacture method of the thin film device equipment concerning the gestalt of 
operation of the 2nd of this invention. 

[Drawing 36] In the manufacture method of the active-matrix substrate used for the liquid crystal 
display shown in drawing 35 , it is the production process cross section showing signs that TFT was 
formed on the 1 st base material. 

[Drawing 371 After forming TFT on the 1st base material at the production process shown in drawing 
36 , it is the production process cross section showing signs that the pixel electrode was formed. 
[Drawing 381 After forming a pixel electrode at the production process shown in drawing 37 , it is the 
production process cross section showing signs that paste up the 2nd base material on a thin film device 
layer equipped with TFT and a pixel electrode through the 2nd detached core, irradiate [ after an 
appropriate time ] a laser beam at the 1 st detached core, and the 1 st base material is removed. 
[Drawing 391 It is the production process cross section showing the situation after removing the 1st 
detached core which remains in the rear-face side of a thin film device layer after removing the 1st base 
material from a thin film device layer at the production process shown in drawing 38 . 
[Drawing 401 After removing the 1st detached core which remains in a thin film device layer at the 
production process shown in drawing 39 , it is the production process cross section showing signs that 
the 3rd base material was pasted up on the rear-face side of this thin film device layer through the glue 
line. 

[Drawing 41] After pasting up the 3rd base material on a thin film device layer through a glue line at the 

production process shown in drawing 40 , it is the production process cross section showing signs that 

the 2nd detached core which removes the 2nd base material by the 2nd detached core, and remains in a 

thin film device layer after an appropriate time was removed. 

[Description of Notations] 

1 Thin Film Device Equipment 

5 TFT for Pixel Switching (Thin Film Device) 

6 TFT of N Type for Drive Circuits (Thin Film Device) 

7 TFT of P Type for Drive Circuits (Thin Film Device) 
10 Liquid Crystal Display 

100 1st Base Material 
120 1st Detached Core 
124 Metal Membrane 
1 40 Thin Film Device Layer 
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142 Interlayer 

144 Channel Field 

144a, 144b Island 

146 Source Drain Field 

146a, 146b n+ layer (source drain field) 

148 Gate Insulator Layer 

150, 150a, 150b Gate electrode 

152, 152a, 152b, 152c, 152d Source drain electrode 

1 54 1 55 Interlayer insulation film 

156 157 Opening 

160 Glue Line 

160'The 2nd detached core 

170 Pixel Electrode 

1 72a, 1 72b P+ layer (source drain field) 

180 2nd Base Material 

182 Flexible Substrate 

190 Glue Line 

192a Source field 

192b Drain field 

200 3rd Base Material 

300 CPU 

320 RAM 

340 Solar Battery 

360 I/O Circuit 

400 Back Light 

420,500 Polarizing plate 

440 Active-Matrix Substrate (Thin Film Device Equipment) 

442 Pixel Section 

444 Drive Circuit Section 

460 Liquid Crystal 

480 Opposite Substrate 

482 Common Electrode 

700 Scan Side Drive Circuit 

720 Data Line 

730 Scanning Line 

800 Data-Line Drive Circuit 



[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS ' • . ■ • ■ 

[Claim(s)] . 
[Claim 1] The 1st production process which forms the 1st detached core on the 1st base material The 
2nd production process which forms a thin film device on said 1st detached core The 4th production 
process which removes said 1st base material from said thin fihn device side, and imprints the thin fihn 
device concerned to said 2nd base material side by producing an exfoliation phenomenon at least in one 
side in said 1st base material of said thin film device, the 3rd production process which pastes up the 
base material on the opposite side, and a layer of said 1st detached core, and of the interfaces of this 1st 
detached core It is the manufacture method of thin film device equipment equipped with the above. At 
said 1st production process An amorphous silicon film which contains an element made to generate gas 
by the exposure of energy light to the 1st detached core concerned as said 1st detached core is formed. 
At said 4th production process While irradiating energy light at said 1st detached core and making said 
exfoliation phenomenon cause, it is characterized by changing the energy luminous energy density 
concerned from low density to high density. 

[Claim 2] It is the manufacture method of thin film device equipment characterized by said element 
being hydrogen in claim 1. 

[Claim 3] Said 1st detached core is the manufacture method of thin film device equipment characterized 
by being the amorphous silicon film with which hydrogen was introduced after membrane formation in 

claim 2. . . . 

[Claim 4] Said 1st detached core is the manufacture method of thin film device equipment characterized 
by being the amorphous silicon film with which hydrogen was introduced in claim 2 at the time of 
membrane formation. 

[Claim 5] It is the manufacture method of thin film device equipment characterized by being the 
amorphous silicon film formed by plasma-CVD method using material gas with which said 1st detached 
core contains hydrogen in claim 4. 

[Claim 6] A manufacture method of thin film device equipment characterized by irradiating a laser beam 
as said energy light at said 4th production process in claim 1 thru/or either of 5. 
[Claim 7] A manufacture method of thin film device equipment characterized by changing said energy 
luminous energy density continuously at said 4th production process in claim 1 thru/or either of 6. 
[Claim 8] A manufacture method of thin film device equipment characterized by changing said energy 
luminous energy density gradually at said 4th production process in claim 1 thru/or either of 6. 
[Claim 9] Claim 1 thru/or either of 8 which is characterized by providing the following The 5th 
production process which pastes up the 3rd base material on said the 2nd base material and opposite side 
of the thin film device concerned after pasting up said 2nd base material on said the 1st base material 
and opposite side of said thin film device through the 2nd detached core and imprinting said thin film 
device to said 2nd base material at said 4th production process in said 3rd production process The 6th 
production process which removes said 2nd base material from said thin film device side, and imprints 
the thin film device concerned to said 3rd base material side by producing an exfoliation phenomenon at 
least in one side in a layer of said 2nd detached core, and of the interfaces of this 2nd detached core 
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[Claim 10] A manufacture method of thin film device equipment characterized by forming a thin film 
transistor at least as said thin film device on said 1st base material at said 2nd production process in 
claim 1 thru/or either of 9. 

[Claim 1 1] Thin film device equipment characterized by being formed by the manufacture method of 
thin film device equipment specified to claim 1 thru/or either of 10. 

[Claim 12] A manufacture method of a active-matrix substrate which is the manufacture method of a 
active-matrix substrate of having used a manufacture method of thin film device equipment specified to 
claim 1 thru/or either of 10, and is characterized by forming a thin film transistor for pixel switching in 
the shape of a matrix as said thin film device on said 1st base material, and manufacturing a active- 
matrix substrate which has the thin film transistor concerned in the shape of a matrix at said 2nd 
production process. 

[Claim 13] A manufacture method of a active-matrix substrate characterized by forming in the gate of 
the thin film transistor concerned the scanning line which connects electrically, the data line which 
connects with the source of the thin film transistor concerned electrically, and a pixel electrode 
electrically connected to a drain of the thin film transistor concerned at said 2nd production process in 
claim 12 while forming said thin film transistor in the shape of a matrix on said 1st base material. 
[Claim 14] A manufacture method of a active-matrix substrate characterized by forming a thin film 
transistor for drive circuits as said thin film device on said 1st base material, arid manufacturing a active- 
matrix substrate which has a drive circuit equipped with the thin film transistor concerned in claim 1 
thru/or either of 13. 

[Claim 15] A active-matrix substrate characterized by being formed by the manufacture method of a 
active-matrix substrate specified to claim 12 thru/or either of 14. 

[Claim 16] An electro-optic device characterized by using a active-matrix substrate specified to claim 
15. 

[Translation done.] 
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1 0 0 fcflM^M *JB 1 4 0 i^:^i-St>^>X3b 
6, £tf)*l 1 2 0 £ LTfi,- flilf, fl8»$ 

20 tf>X£6 0 

[0 0 2 5] *«WXtt\ IS 1 <DftMJ3 120 k UX. 

f ffl\,^Z> 0 ^©7^77^^!; 

£L<. 2-2 Ol^/ogg-efcSct^J; L 

fflv^t, a3*i-S»4XStil*5V^XU— !f**©^ 
30 ftSrflM* Lfc £ # ciT^e/i^ r ^ > y 3 ^Bt^sK 

y v^y =»>«^4B<E»«:jBw-ri:^<>^ r^/i-^T^ 

y a *^^scm lxi 1 (D^mm 120 ic^ 
[0026] ^m^(or^r/uy r ^iyv^^mn. w 

7&#X#5 0 cco^-^lw, T^-/i-^r ^i/y ^^^cdtK 

^/^^s, urn, mteum, &X'*y—m<o 

%tW*m t g3Stfe'*Z> Z.k\z£V fc ^x*% 60 

40 ^(DX 9 7 P 7X-7CVDftCJ;ot7 ; t/V77^v / 

t7^77^^y ^^m^mm-^k. fsmw^m 
x% )gtjoist7^7 r ^ > y ^ ^a^7kiRS:#A-r 

[0 0 2 7] SIcSfJK^M^^^S:^ 

©TK^^flttgS-r^MS (3 5 0t-4 0 0t) 
50 v^«fc5l-a*i-6i^BiS*>S 0 
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10 0 2 8] *SR$tor^i/7r^«>y3yl 

6 r t J: "9 »«W t lw-^*JK-hw**ar^#S** 

[0 0 2 9] ilO»iil2 0Of Jll a*fi, 1 
nm-2 0MragSt$)6^^L<, 5nra-2/i 
maSX^6co^j: L< , 5nm-lMmSSt 

1112 0 «W 5 t $1 <7>#gt/l 1 2 0 |C 

120 coflgJi:^wr^-5 WDt^x^f *m i 4 

o (Dionc t*\^m^±m i o^im 120 sr»*i-s^* 

[0 0 3 0] £fc, ^l(D»Sll-2 0l^ 1211 (b) 
Ici^-r J: 3 TifiS 122^ LT#$£Jf 12 4 ^ 

£\ T*WBl2 2li. Sttl 0 Od^e>^^*««jwftASr 

[0 0 3 1] (fg 2 05 XS) HI 2 [^fj; 5 

as 1 120 ±^ G-mmm^'U * zstrnm 
f/w^ii4ow*t6 0 z(Dm\^-tmx*n. — 

^ J; 5 SHS^'M ^11 4 0 te, 0»Jx.tf * s i o 

2»^46TOil 4 2±^fifc<SftfcTFTSr£A, 
-CV^So :©TFTIi, ^yi/y^^nl^l: 

mi 4 4, y-hiII14 8, y-hWil 50,1 
M*6»1B15 4, *3«t057;v^^/j:^P,/j:sy- 
X- KK^iSl5 2Sriiti^ 0 *WJil42t 
LTteS i O 2 ^£{£/BLT^6#\ Si 3 N 4 ^(7)^ 

MJ1 1 4 2(Dff^ ^w*JSKBW-^«»U»S«ffio 

eai-jstTaaftjesftaas, ionm-5 

*6codSJ:D»*LV\ tB114 2fl, #J;itf, mm 
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5o tt*5, i^l:J:oTlt, S i O 2 JB^fBSl 4 

-r^Sl 4 OSrMUtJ:^, 
[0 0 3 2] (2J 2 td^W-ett. HMt^'M ^1140 

If^^^il 4 0HM^n6flf^^^, TF 
ft&C0»^#f*:^W^, #Sli (« : I TO, 

JKfifcSttSo Hot, ceo J: 5 ftWK^M^ 
20 fflflSLfeJ:5^> JBlwSttioo'tLt 

[0033] (fg 3 c^xm) [gj 3 t^-f J: 5 Ic, 

awnt^*^ *g 1 4 0 <d _l (ib 1 cost* 1 0 0 <t nzitt 

«) 16 0^UI2 1 8 0 

[0034] s*s 1 6 0 *mm-%mmm<oiftmtm 
[0035] mmm 1 e 0 jw0wt:ffl«3»aijsrfflv^6»& 

L, ^<D±{zm2(OmUl 8 O^^L/c^, g^*^J^ 
^^il 4 0 tm2(Dmui 8 0 ^^S*@^-T6o 

[0036] mmm ieo ^w*^K^kS!»#slJSrfflv^fe# 

40 ^l-fi, «*.fffl»K^>f 4 0±Jc:ft##JS:a* 
L, ^OllCi 2 (DM 1-8 0 Lfci, 

<Dmi<nmtti 0 o<ofli4fcH3tsiatt<o»2(D3&H-i 

^l-J: 9*4Wlfe«ft;S*T*gl9*/W 140^ 

2ostfi8 0i:^iBtt5o ft**, *»iatt^» 

1 t^SW 10 0 cofflij. *5 J:t53feSi§tt^B 2 OSW 1 8 
50 [00 3 7] »«S 160^ LXfl**tt»#»JSr«v^ 
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4^5 xy^}*^*±®{<£>^ U — 4 5 ID (m 

6 (jgo D n£) ^^^tf5^i:^T^6 0 
[0 0 3 8] fflBlx'M Xfl40 (DMlzmmm 1 6 0 

z>ixt> t) id. i2 <og*t 180 <Dm\^mm i 

^11 4 0(^S2OSMl 8 O^gf tttJ;v\ fg2 

^swi s o &mmmmm&%-rzm&m^ mm 
mi 6 o(om^^i,xhx^\ 

[0 0 3 9] 2 <D&tt 1801^ fg 1 100 k 

o (Dm\zmm^s^ ^ii4o t:j»at u/c^. - <nmm 
*f/<>(*m 1 4o&m2<nmtfi s oiz^t z>tc?>, 
^ 2 cosw i8o msk?'^ ^ii4o srjgfiK-r 

#oX, Sftt^^^W l 4 ooo^^»^(oS 

S^Tmaxi:Uc^#, fi?*l 4 0«:»filtt5 
WWfcUTWt, (Tg) £fcte#tfL£a*T 

ma x£JlT<Z>t>^S:fflV^CtdS-C#So 12 
^lWl8 0fi, Xf7^(E»jR (Tg) *fctt*ft^3fls 
8 0 O^T&^VMSS 0 Q 0 C^T^t>G9£/Bl^<5::£ 
&X*%, £h\a*3 2 0X:£lT<Di><DT*2boXi>£\,\ 

[0040] i2 i 8 o (Dmmm^r^t txtt, 

[0 04 1] # 2 0>aWt-l 8 0 <b ttli, . M& 

V^*i3 0 S2(OSWl8 0|j:: ?m<, m 

ft LXV^6t)OTfcoXt) J:v\ 
[0 04 2] m2<nm&l 8 0 kLXzf^X^vtmtii 

*fi^#, xfuy-fti^/^l^ft: (EVA) « 

7-r>\ #y»k^/K ^ywct^yf^ #y* 

^Jf-K r^/v-^fuy^ft (asm 
AS) . ^i^^-^u^fi-S^ 

(EVOH) , /}?!Jxf l/>rU7^ U — h (PE 

t) % ^y/fi/VT!/7^u-h (pbt) , :/y> 

? u^3c-Vls<T\/7? U—V (PCT) f^/f yx^7 
/K #yx-r/K tfV^-T/istr h> (PEK) . # 
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y ^-x/l^-TVl^ h>- (PEEK) N tffy -F-,p 

^ h\ ^yrt^-/v (pom) , j#y 7xxuyt 

^/i^om^-i^ T^y 7yfttr=y x>\ ^coftfe^-/ 
#y*u*v3U ^s/ai^-Mk H[*-fk#y3. 

BB. y — yv-MB. ^ y 7«, ^ y % >mm. ^ 

io fttfy^x/K =*-^«j!B. #y*u*>*^ $ 

[0 0 4 3] fg2co£#l 8 0 t IsXy^X^ytmfc 

^S2os^i 8 o &—t£&)\z 

«t6CtmS, £fc, g| 2 CDg*t 1 8 O&zfy 

&m£j&vixfr^x^M\zmm-rz>^tfrx$z> 0 $ 

[oo4 4] mwmti 8 ot isXtf^xmm&m^ 

ttmx 7*^-13 y^&w & (r/^ 
y) /^y^i^^^^. **^>f»;tf7*^j&5a£ 

[0 0 4 5] *^ffitC^^T, m2(DmUl 8 0 f A, #J 

sib) (DTfT^y^byfxmm&mm^s^xmw 

[0 0 4 6] $^>|c:. 8 Ott, ^JS. -fe^ 

[004 7] (»4©Ig) [D4i^i-J;5»l-, 

i (Dmu i o o ^r^ii Ltcwcm i (o^mm 120m 

50 [00 4 8] SoT, H 5 (C^J: 5 ^1 <DmU 1 
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IS*. iSJKv^M ^1140^12 (Ogt* 18 0 co*|^ 

mmMfc±cz>mmn. u— !fM«iaoT*i <o 
#8fiJi i 2 o Sr«fi8i--5**^#^r r * > y =» 
^was#y v-y nyiiim^ts^^fc^ r^e/u:? 
r * > y = >mfrt>frm#xAmmztiz> z t \c x 6 1 

[0 0 4 9] fg 1 1 0 0 S:*Jds Lfc^lCtt. ffR 

^1140 OffllfcifB 1 (0#{$£JI 12 0M5:i 
^fc^ 0 ceo J: 5fc*&l-te, 0 6 
LXl^5#8tJil 2 0£r, «x.tfft», T 

jSfe^«fct)Bft*i--5 0 £/c, MdSLfcSSl 1 O Olc: 

^l^^SS® 1 2 Oco— gB^WUTV>^#^tct3^ 

S»l 0 Ofc«*J«- (y*>f ^/i/) tSwiiaUs St 

bnvm&mzz t&x%z> 0 

[0 0 5 0] ^OXS^TflB*t*ixS3i^^-3tt b 
Xte, SK 1 co#«iJI l 2 0-eJirtMK*^:tt*ffi«l8ISr 

»*«u «r^3t> (!?&») f,ns 0 
jb i <o#g§;i 120 izmm»*Atm#x<o 

[0 0 5 1] i — if^LTte. @fls: 
— * 0\ Nd-YAGU-f, ArU-f, C0 2 ^- 

*u ^o^x*t>^^^i----y s ^#i-#f^ lv\ c(om 
«>. s«)Ti«FBt» i (o^mm 120 jwfflK^^TKiR 

^(0»m^i:$^:-5Ci:^T^-5 0 Sot, J* 
*S:Ktf*L;fc:£#, H^Ml 0 0 J ?»2^Stti 8 

Sl^Sltl 0 0^>B2<OSttl 8 O^^fc&SlM* 
«aRS*5C4:4<, ffSlcO^gftgl 2 0T«i«i 
£^X#6 0 

[0 0 5 2] m 7 ir^-f j: 51-. *fffi-efflv^l©. 

S^lOOfi, 3 0 0 nm^Ofc^-^LXSig^ 

fcltt* 3 0 0 n rnJt^ JkO^cO^ #J*lfcf. Xe-Cl 
^*ci/-^U-^-yt «f3 0 8 nm) S?«rlH*hr5 0 
[0 0 5 3] CCO J; ^ 1 coS$t 1 0 OcDgl 

wa>e> f)t^Mtxr^7 7 ^>y (n 
r^-yw^r^^y (a-si) #y v-y 

=^Bt (Poly-Si) Idte^So IIU fc^tUCl 
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0 L£ 5 o *«0!>«^ u 

— F*oHa*tTtt, r^-yu^r^^y =^Rd»e>*y > 

i\ S& 1 CD#BiJf 1 2 0-CCO»Ht35SigiEtcit**V\ * 

in 8 nx, u-fMI*tu^^'>y 
* s «*b*v^flR«i:. v-y ^yllcryu-ya 
10 SLTliUL* 5ffiSci:<o^#^||j8ftLX^-rj;5 

t>h. ****»s*v^>y a^Bi-cfc-sfs^ vyn 
<. jtoR^WatfSffiv^y 3>iR-c*)5ia^ v-y^> 

^CX\ *?^ffiX«, ^l<0^«|gl 2 0W5x^ 

si 2 o^«j«-r5'>y ^^m^&tizfcmm^^ 

20 (OX\ ->y 3^l»35S««L*V^5fc, #];ikfl 5 0m 
JAra 2 < ^VN(Z)^^/P^-^^ffi^3t^^JWUs 

^J^(^3 5 0m J/cm 2 < ^l/^x 

[0 0 5 4] rwj;5**#"Ci — iPASrfiaw-ra^jsfe 

[0 0 5 5] ^J^ll 0 9 (a) . (b) {^^WiC^ 

-pxoiz^ mi(DmUi o 0(o®p^^-rS]Xii:^i-6x^ 

0J:5**iSfeS:«ffli-Si:; Il^lli 2 0^^^ 
IKLXSJtS^, -tow, 3i»f4, 09 

(b) I^EflL AT^fx^;^- ^S^^o^r^fyl. 

lwfp v oX^b-T5o ££oX. Sico^gigi 2 ocov^ 

40 #;<OHS#t£gtf\ ^^P^JC, 150mJ/cm 2 <^ 
VN(0^^/P^— ^<o{g;t>U-if^^SH-fc:^ N 350 
mj/cm 2 < ^V^co^^^^^-^gcoigv>^— 4f3fe^r 

[0 0 5 6] ^fc, B10 (a), (b) |C«^Wt-^ 

1" X b ^i osw ioo <Dmftjjfax-W.&i~ 5 
r6]*5J:t/Y^(o5 x^i:gr;57^yt-A 

J-K^L. ^o s C(07^^t:'-A^Y^f6][c:-f bit 
50 ^< 0 tlx SfiiI^oi/-f*©^«.^ 
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*:<nma*. Hio (a) , (b) lw^J:5tw, 

fi8ltB*^tt. 150mj/cm 2 < ^l^^/l^-Sfc 
gcoffiVM^— Sf3fc*S*t, MM3 5 0mJ/cm 2 

[0 0 5 7] mi(0&Ui 0 OOliSW^^- 

asm ufc k s s if i o#8tJi i 2 o &mm istcm&ytfc 
©si^txn iai iktjH-j;?^ u— *f 

#&»lR1-6»ltf>#|«JBl 2 0±|d^>^/^ (Ta) 

Jxtf . Jg 1 <7>5M5fiJI l 2 0 Lfc !f-3tefi* & 
JSJBIl 2 4^*ffi^l:S«$ne^)T, ^J;«9_L 
S^^^^cWK^W^Ji 1 4 o^sau#S:#*.* 

[0 0 5 8] K±^#XS4rftT, MBIt^M *J1 1 4 
0 OTSB 2 COffi* 18 0 ^(Dfc^fc^T U !H 2 <7)^W 1 
8 0 ±\Z.Wmf*s<>( X§ 1 4 O^te^^tt^SPK^M 

J§ 1 4 0 2 <omU 18 0 Sr@ffao*J-fl-± 

[0059] 4*3, mi (omu i o o fat>m 2 1 
s 0 {zmm^^-f ^§140 srte^Lfcmte. ^sj-jc 

l»*i"<6 0 »l(OS»10 0d>f)»2^S#18 

0 KSJg^/W *® 1 4 o*6?Lfc8, 2^1 

tsi 8 o±t«f/M^ti 4 otc»-f6ia»fflw» 

Hif Srf? o X fe J: t \ 

[0060] ZOjzpt^ *Ii^)»lT^x^Il 

(Dmm^mx^ mmmxtbznmr'^ *m 1 4 0 
&fo%w.mz.mmtz><nx*Kte< . wsi^/M*/! 1 4 
oili <D^$t 100k £rfg 1 <£>#gi)i 120 -e*ws 

ot, Ulill^flsjillf^ 1 4 0^0^^- 

[0 0 6 1] #JgJfi-ett, »4WXStJl*5V>-C. 

1 (Dftmm 120 Srsi^-r s y =» ^m&um ui^ts 

*^<>f xill S:3!i*«fc < SKTCt 5, 

[0062] \.m2<omm<omm mi 2 4^uai 4 
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[0 0 6 3] Bll 2 4V^LHl 4ttV>"fttt, 
kB&I^HI, •»4 0XST*»IK'7 f xM^Jl 140^12^ 

[00 6 4] *»J»tt, ^*6<7>7#ffi 1 T*RW Lfcffl 4 CO 
xg<z>«, mgrr'H ^1140 &m 2 costt 18 0^ 

io (Dmrnvrnm t mmm^mxm 2 cog# 1 s 0 

ir/W^il 4 0<&*K^«rff5o foT, *»ffi"C 
fc* »lo^!6(0?KJIBi::B8LrittMLfe»l4^L*4 
^Xm£B&[^^fT?OT\ cn^<7)xS{-ov^r*i, 

[0 0 6 51 *«fi-Ct, Bl (a) IZtf-TJ:?^ f& 
l^ittlOOJ:!:, fcm*^1rZ>T*;VZ?TXi'}) 

^>mti*ht£hni<Dftffimi2o&T&i&^fc'& (mi 

<&Xg) , Bl2^*t"J;5tc, ^*i©»«tsi2 0 
Jitw«K^M ^1140 (H 2 coxm) o 

20 HI 3 iC^i" £ 5 \C Sflr^XlHOOll' 

COSttl 0 0tR»«^»2coS«-l 8 0tft*t6 

g# 18 0 hWKf^ ^il 14 0 OM^&MdSi-o 

t% 160 k^t, ei 1 2 tt«t -5 

<t 5 i-> m2(DMUl 8 0 £fg 2 (D#g§JI 16 0' 
LTilf/^^I14 0i^ft^ -CQ^2C05>ii 
1160' fc LTIt M«Hktt^*#J^«tt««^j4- 

2tf>£«il6 0 / *J»*»tt«**J^J:oT»*Ufc 
30 ^J^riaP^^^ 0 ^td, 0 4 4^L|g6|;i?3M- < fc5lc:, ^ 
l ^^Sl^ 1 2 0 9*364 ^0=*/MF~-3ft«rflM* 

LXmico^g|gl 2 0t?*J«aftSrja- S-fr, SJjg^ 
^ W XI 1 4 0 2 (7)S# 1 8 0 l;^t ^ (^4 CO 

xs) 0 :^»4©iaw »i ooo^siei^w-r 

[0066] (m5coxg) ^coj:5tcUT, mm?*'* 
^^1140 2 COSW 18 0 Isfcmte, B 1 

2(d^-TJ:5{c: s ilr/M^I14 0^)Ti (^200 
40 Sttl 8 0tS»«) 9 0Sr^L"C*3OS 

tt2 0 0^ff5 o ^©SS*il9 0t*fi)lt5»f 

5^fll 90WMH «x.tfa*jfetdJ: D4$ix 

[00 6 7] 190k L,xmtmmmmzm\<^ 
so «^.tf stK^^ xii4o (DTmizmitm&m 



(10) 



2001-51296 



17 



18 



[0068] mmm loot Lxytmimmmmzm^^ 

Si^, £P£ L < «3teati8tt^» 3 tOStt" 2 0 0 com® 
1 4 0fc*|l:Wl:< v***M^9«<a4Hrffl*JB 

iMxtf, *aai*o* 2 (z>s«- i 8 o«d*e>*s:fia*ru 

Tfc J;i^U ^2(DSttl 8 0<0ffl|*5J:t/IB.3OS«-2 10 

o 0(Dm<nMjjfat>yt%mkii>xi> fg3co 

IW2 0 0 Kl»*J| 19 0 U *:<D±{cmmr*/< 

4xmi 4 0£jg5tf LXt>&l\ *fc* f&3COSfct2 0 

0 e*#«««tt«:4rr6»«*^». &*Jf 1 9 Oco 

[0 0 6 9] mznmttl 8 O4b\£t>*!g3co&|*2 0 0 
» l 1 0 0 fcJttt'L-r, WJIRtt*BMfctt*i: 

fg 1 COS** 10 0 cOfflKfflglT^M ^1140 
SrJgfiR LfcSL C (OSWSx *S 1 4 X) SrSB 2 <z>XW 20 
18 0ICfi?U Ld^«lcJB3coS«-2 0 Oldte^-r 
5fc£>, ^2COS$tl 8 0*3J:^3cOS^-2 0 OK 

if/W^Il 4 Oco^co^co^MS^rTma x £ 
Lfc£#, »2<&S»1 8 0&£Xfm3<Dm&2 0 0£ 
«/&lT5*m<>: UTIi. tf : 7xm&& (T g) -Sfctttt 
ftMTma x^Tco*>(0£^SC£^X#6 0 #Jx. 

m2<nm&i 8 orau # : 7xtfm& (T g ) ^fc« 

•Cft*3ftS8 0 O'CfiATfeavMas 0 0°CJ^TcO^co^ffi 30 
Se>l:il3 2 0tHT(Ot,^*)oT 

[0 0 7 0] S3^Stt2 0 0^««fi»tt^ LXte, 
»3g"*-S««wa«Jc:J:oTtt. fc^SfficopiOTfe (& 
«) ^#-T6tco^v^tL6^, BT«tt, 5*tt€r*-f 
6t>C0X£>oXt> «fcl\, 

[0 0 7 1] ^3 coS« 2 00i Itli, , 

mmi-zmmv>nm\z£<>xmmt£h<D&m 40 

ft LXV^6 1 cOXfcoX t> J: V \> 

[0 0 7 2] fS Stomtt 2 0 0 £ IsX-fy^ytmm. 
^i^-ftK^^fi^ft: (EVA) ^ 

co^y^-u^^ itt#ytu7^^ SEtttfya-u 
7^:^ #y*t{t;tr^K #y*ft:fcr^y 7^ #y* 



#y#-#*-K y — (4 -jT'/i-'Ot^- 
i) . r-r*-/^- N r^v/^mm. tfv*7/u** 

^yu~K T? y (A si 

(EVOH) s /Kyxf i/yfi/y^l — h (PE 

t) . /Ky /fuyfuy^ h (pbt) , ^y-> 

* D^^-fri^U^* h (PCT) *?C0/tfy^*^ 
/K Ttfyo:— tvK #y^— TVWrhi-' (PEK) , /"K 

yx-r/vx-r^hy (PEEK) % /f!Jx-r^ 
-Y^ h\ ^D7t^-/U (POM) . /^y7xr:uyt 

K 35#^/^yni^^yi- Ofen^y-^—) , aK y ^ h ^ 

=a*. ^y^u^v^, 7^iR=rAs, mmittfy^ 
re. ^ ^ y -/u*iB, ^ y rrnm. >mm. ^ 

^PTKy^^xyK ^.y=-v«J!B, ^y-^u^v^ .* 

[0 0 7 3] fg 3 co^tf 2 0 0 ^ IT^y^f ^^StS 
£iBiNfc^{wte s *a!ofB3toS»2 0 0<^— 
«t6r«i:^#6 0 H3co^M2 0 0 75^^ 

^rtl^, I 3 2 0 0 ^ f $/ ^ S^T'fetl 

[0 0 7 4] B3CO^«-2 0 0^ lT^7XSS^i^ 
^^td^. ^ti^Mf6^7^«-^ttlt ^Jx 

m#7Xktt®i,xM&t>m^tK am^m^mi^MR 

[0 0 7 5] *«ffi^*5V>X. ^3COMtt2 0 0|i x #J 

£§B) OT^f^^T hy ^^£SSr«^-r-5#^(DJ; 
^ng^M^Lfc^M^^M^^^^co^ >eaj 

^^-coj:p|c x x^^>f ^co— ^£r^/#i-6t>cox$)o 
XtJ:v\ 

[0 0 7 6] $^>ic:. $3^M2 0 0li, &jR. iry 
6n R p^^«^+affSco®±. Wxitf^y >-hS«(OJi 
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[0077] <fg 6 wis) m^. m i 3 x ? 
nmmtsitZo coa&m. i2wMii6o / 

^I14 0Ol^Wni:m5, :0$2WS 
^t)5gU^-r6r kfcX$Z> 0 ifcfc, Sg2 

£>#gijf lee isXfcfe&mmmzm^^tcm&iz 

[0 0 7 8) m^. m 1 4 \ZTik-t x b ^ m«9*/<>r * 
iii 4 0<^®i;ia5sg2(o#fiiJi 1 6 o' ^m^-r 

6 0 ^W^ N I3^2 0 0|I«B7/^XI14 

[0 0 7 9] ft:}b\ SKDl^lOOA^f 2Wl^l 
8 0 IwMgl^/W X1140 Srfi^ Lfc«fi. i&SKJS 
DX. J»«^'M;MzB*****KftS iOgl/^'t: 
(fc*tS 0 il.^SMl 0 0^<b^2C0S*fl 8 

0 iwif f^W ^114 0 fcaiM*SB2 20 

(D^l 8 0*^13^2 0 O^SHR^-Y^Ji 1 

«-2o o±tiir/M^ii 4 o \ztt-rz>m&^e>m 

[0 0 8 0] Ctf><fc?(^ »io«gf/M^^Ii 

<a«ffi^e>Si«ffijcaEfb;s*scoT% #i<o#«t«i 2 

2 o oJi-e^awBt^M ^Wi 4 ooaSBi# 

r±* m 2 {c^x 5 i <omu ioo _bic?uM^/M 

^11 4 0^r^L/c^^<7)fflS^i:|^i:r*fe-5 o 
[0081] [^cote^Uffi^ffi] ft^b\ Jiiewjg i 

CVDft (4 2 5t) \CX^^UfcAm^(DT^^ 

77^->y 3 ^m&mi nftmm 1 20k ttsv^ 40 

*9RSr^*Uftv^T^yP7r^^y fcSW* 

/cm, H4*3J:t/H5lc^i-SiJ«|xaS:fT5ffir^»f^ 
w^Pffll-7k^-f tf-v £r#A LfcT^e/^^ r * y =» y« 
£fgl tf>#HIJi 1 2 0 t UXfflv^t J:v\ 
[00 8 2] [fH l j|Jfi«] #3&Wtf>ffS 1 

LT, 13 1 5 ftV^ LSI 2 5 LT, ffl 

l^Sttl 0 OOffltC, CMOSIS^TFT (SPlgix 

»M ^1140^12 <omU 1 8 0 Lfc$|]S£^ 50 
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^^SSa^«5g*ffiS:|ftMt"6o Si 5 ftl> LEI 2 5 

[oo83] (mi coxa) si 1 5 ic^-r «t ? 
-en* ^3i«tEft^a3t*<os«^e,ftsiBios«- 

^)Sl^iil2 0^Mt6o $50m 
mX«5 OmmXff^ 1 . 1 mmCD^gtg (tt-fb^ : 
1 6 3 0^ m& : 107 0<O x^i/Tl/- IfCQSig 

I5tfl0 0%) ^/iSIl^Sttl 0 OSrffllc 
U C^l^MlOO^SI^LT, * £ 

LTS i 2 H 6 ^^^fc/7X-7CVDS (4 2 5 
t:) (CI J: «9 , 1 0 0 0 n m<Dfcm<a&<DT*?/V7 

TXis!) =yKa*kft5SlO#«JBl 2 0&Mf$,-t 

[0 0 8 4] ($g 2 COXg) #1^ fg 1 CO^lHii 120 
cOJilr, /yXvCVDft (S i H 4 -h O 2 #*. 10 
0<O [dj; JK»dS2 0 0 0 nmOS i O 2 K^5>ft 
6 14 2 %Mf&1rZ> 0 
[0 0 8 5] tHll 4 2C0_b[^ LPCVDft 

(Si 2 H 6 ;ff>^ -4 2 5*0 W5flW^5 0nm7 

VKl 4 3 fiT F T Wt6Bii«fiKt6fci()W*»#J| 

[oo 8.6] ii^iMi o oi^v^^y^y 

l8l4 3«^$ttTV>6»^, 8fi^3 0 8nmW 

f-36HiMiu ^y3yii4 3i^u-f7^» 

/^fttc -lliuj;^ ->y3ygl4 3ll WiBS^t; 

ur^/v7 7^'>y ^y^e>^y v^y =*>mtte 
^ico^gijii 2 oxmttmMt&mzzitztiiMzmtt 

[0 0 8 7] ^(^. 01 6l^fJ;p^ yy a'ygi 
4 3^-^y^tT, ff^W^-y^LXH 
7^Kl44a, 144bS:Mt5 0 

[0088] [§|17 J: 3 T E O S - C 

VD^(Si H4+o 2 OT IdJ: tK KV^l 2 0 0 
nmCOS i O 2 ^eft^^~ hilll 4 8 *Mf&~t 

[0089] (g|i 8iz?jk-rxo^. jKy^yny 

K*)6VMi^JR*^e>ftSy- htSl 5 0 a. 150 

[0 0 9 0] #ci^ m i 9 td^-r J: 5 lc N 7^7>Ki 
44a^g5J:5(^y>f> K^feft-5-^^^JB l 7 
OSrJgfifcU :©tt(5T, Wi^Dy (b) <D4 
^A^rtT^o ctilc:J:oT, 7>f7VKl44bi:fi, 

hfgl 5 0 M^LTir/i^T^ y^}|cp+g 
17 2a, 172b (y-* • KU^y^Sc) ^jgKS 
*iSo cw#py>ftyaAISm B 2 H 

6 (5%) +H 2 (9 5%) cofi^^Sr^^X^t: 
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tt±fl«<&#y s/y (7>f7yKi44b) uuk 

tt-C. IB 1 G0#8f£Jl 1 2 o *-cai3tt*s, 
[0 0 9 1] HI 2 o Ir^i-J: 5 7V 5>Kl 

4 4 b*«5 cfcSI-tfy^S K^/£5^^I1 7 
'4«:**U C<7)#fST\ y V (P) flM^v 
&A£tT? 0 CtliaoX, TM^VKl 4 4 alifct. 

hiHl 5 0a iC^LTir/l^T^VfftlCn+Jf 10 
146 a, 146 b • KMy» 

ix5o -tf^g^t. *JitfPH 3 (5%) +H 2 (9 
5%) Wft&^^*^7X-7ftL, -tixlC J; 9 SfefiK Six 

tc y w ^xt***^ ^^n^g it, K4##fs§£: 
t>. Ifwlv>yy-fty|j:, -bJlfiy^xKy ->y 3 

(7>f7yKl44a) fcULSS — JjX\ SS^V>tK 

»>r^-^tt«tai<fl-t>a^ixT, »i^»dii2o* 

[0 0 9 2] 0 2 1 \Z7jk^X 0 IC, JIRO&jftlBg 1 20 

5 4 Sr»rfl - <nmWlt&m 1 5 4 SriliRlft ^ 

j/f y^u^y^^ h*-/^MLti, y— * . 

K lx>f yfji 152a, 152b. 1 5 2 c s 1 5 2 d 

[0 0 9 3] rOj;5t-UT, CMOS»S(OTFT* 
«^fe»fflt'7 f ^>f 1 4 O^Jf^Stl^o &4b\ BR 

[0 0 9 4] (ft 3-(OIg) 022 (c^-r J: 5 

CMOSfllfiK^TFTSTfl^-SWlK^/M^Ji 1 4 

0 t lx^^tk^ isffimfabtezmmm 1 30 
6ot*«Lfc», :«fii6o^L-c> mm?* 

^^il4 0i^LT, H2 0 0mmXft3 0 0mm 
X*§1. lmmOy-^7^^e>iSS20Sttl 

#^>'»iB*«{b**, m2comui s 0 tflwiT^ 

^114 0Ofl|^l:8ft5o 8*116 014* 

1 8 0flJd^*^i»*^»LTjKy^-S:Wt:S^r-5 o 
[0 0 9 5] (i4(OIg). ftt^ @2 3|i^tJ;5 

i^ISd^/^SlOl^l 0 0<O«ffi^5>, 40 
#J;tf£> ISI^ 3 0 8 n m^X e - C 1 l/-f 

-5fe*BBIt-t-S 0 BWWSixfcu— ftloSttl 
0 0 Lt 1 1 1 2 0 I^K 0 C^)IgT 

Wt, ft l <0#StJI 12 0 *^)fi8l*S: 
^^u/clo^co^pg-ci^ ft 1 CD#gf£Jf 12 0 

#«*L*l*«fc 51-. fljxtf 1 5 0m j/cm 2 < 

#J*Ltf 3 50mJ/cm 2 < £ V^nL^d?-^^ 50 
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l\)fe£J$£hr5 0 ^<z>*Sm, ft 1 CD#gt/i 1 2 0 

=» vflg— 7k^^f^o^^ci9, ft loo 

#«tJii 2 o <Df§ft&£xf/&tcnftm\zte\,^xmM& 

[0 0 9 6] #jb\ -f<omM^ Xtfyb 

Mx:lf8mmX8mm) (r^/K^ hffiMt-ZCDXtf 

7^yt-AMwiA,^ Bf3t^*tt«« 

fcfx 3 7 8mmX0. lmm^O. 3mm£Pi:< x # 

[0 0 9 7] Z<D£ 5KLTft 1 CQ#g|Ji 1 2 OXf&m 
£ii:T7&*£>, HI 2 4 (c^i-J; 5 lc v fHfli-r^ 
-f*Jfl 4 OcoflJ^feftl ^1 0 0£rff]a^ o ^(D 
fe*. «lf>M ^I 14 0 teft 2 <£>S# 1 8 0 ICifS^ 
£*X5 0 

[00 9 8] »cU\ SHR-T^M *S 140 <£>^M|iJlc:£| 
5ftlO#HUil 2 0^n-s/^v^{cj:f9^*"r^o * 
IH 2 5\zjjk-r£5\Z s CMOSl^TFT/JJ 

[0 0 9 9] CfiOiStwLTjRi&StLfcSHR^/M^^ 
lift W^Ltf; ID 2 6 (a) {C^.-fJ; y?*?- 

$tlfcCPU3 0 0, RAM3 2 0, A^0^3 6 

o. ^^^n^co0K^m^^5fe^(D^mft 

3 4 0^7 1/^ri/^Sfil 8 0 ±Jd»tt3 ti1ti»C ? 

^yta^«t5:i:m5 0 Z(D£?\cM 

2_ttC7i£/££;ftTl^fc&. H)2 6 (b) J; 5 ^ 

[oioo] [ft i <Dmmm<DmM&\ i ] *^pj^ft 1 

XvCVDft (4 2 5t) {Cjz«9^Lfc^, LPCV 

o l p c v Dft^jBR l/ct r * y =i >m&m 

[oioi] ffii<Dmmm<Dmmm2] *¥sw<d%$i 
(Dmmmxn. ^i<oxm^^x. sioittioo 
TkaR^or^^^T^^y a^m^feftaiB 1 

^SISl 2 0£:/^X^CVDffi (4 2 st:) 
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*>f ^>-&:^A LfcT r * is V = vl^I 1 
REJB 1 2 0 t LT/8i^ 0 i"*fe*>, l <o 

mmmtrnm, mi 54^102 s^mi^xmm^ 
*«"c«, 13 1 5 \z7frtm 1 <oxai- 

IwJ:*), TKlg^^Lft^T^A^r^^y =*> N ft>6 

= >hi cm 1 (o^mm 120) l*:£ju», m 2 3 

jgc S*»H(KflJ:, * 1 <7>#gfJI 1 2 0 IwtKH ^ 7h v^r 

[0102] cc-c\ mi<Dftmmi 2 ouiaH-*** 

[0 10 3] Sf, LT, mi 5^^-T^l 

wig-ei 1 <nftmm 1 2 0 zmifcf^ r^;w7 r * 

[0 10 4] *fc. m2<DMk IT, mi 5^^-T^l 
COXgT** 1 £>#g|Ji 12 0 «rKA L/c^. ffS 2 (7)Ig 

*Vy ^ VJHi-^ALTt> £V\ Ceo J; 5 ft^^f ^ 

*<t<**>r^*3IAi-6Ci:d5r*#'5^-C, *BBS 
14 2 Sr^fiRi-SBfUc**^ 3->-&*aflA-ih s*«fe (SB 1 

[0 10 5] ^?>(r x fg3 0#J«h LT. 01 5 

i <oxs-eiB i (D^mm 120 ufc«. m 2 ox 

5*£itMtXg£fT5ffiU:. TkiR^^-^Sr^^vaA, fc 

1 4 3&tcb£tf4 2 Stl^iSTfJUcKl:, jg 

t^^SALtfctttf, 7k*>r^vo#A^J:oT3g4: 

[0106] [jg 2 (^I»J] #3&W*>SS 1 ^HJfi^Jg 
i^WJ^LT, B2 7il^H344:#SLT:* 
1 <£>S$t 10 0 <DM\Z&m<D TFT s^trAM*^ ✓ w * 
114 0WU CMi2(OSftl8 0I^LX 

ft£ft**ttB («ftft^3SB) OT^r^^hU^^ 

sir mm?'** *mu) v>mmjjm&&wi-z 0 m2 
7 \m&m^mm<ni£<*m&&7Fi'ftte®mmx$>z„ 50 
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^^StS^fil^c^r^i-yn s/^BI"eft)3 0 E!29te N * 

[0107] ig] 2 7 fcus^-c, ^mm<om&m^mu 1 

Ote. 7^7^^hH^SS4 4 0^r, :WT^f 
h y **S«4 4 OI^OKIH^lTteD^ 
frSftfc»|filS«4 8 0 CO*fftg;&4 8 0 

h y ^^S®4 4 0 ircr>ratc^A$ttfcffift4 
6 0 kfrt>®L&ffif&£tiXh^Z> Q TfTsC?-? bV ? * 
S®4 4 0 i#rpjStR4 8 0 <btt. #tfaSt£4 8 Otf)^ 
«»lw»oT**Snfc*+y^*«f#0*>--yl/«- (g| 

/vttortflJ«tt6^fKS4 6 Oco$^A^i|fc<b$ti 
&ft&o\c&tytix\s^z><DX\ *tftSlR4 8 0 tr^^^ 

d^**4 6 0«r»jBEj£A-C#, jftdM 6 0^#tAUc 

[0 10 8] **KBICi3V\T, ^T&]S«4 8 0IJ7^r 
hy^^Ste4 4 0J:i9t>/J^<. T^x^f^ 
hy^*Sffi4 4 0^Sfe4 8 0O^««J:!9tt^ 

mfc^tc^, m 2 8 $r#Bg LT«iB-re*Si»sgi!iiHi 

K7 0 ^J6JB»|Hli88 0 O^CO K7>f/^«4 

4 4j&S*/ifcS*iTV*3. • . 

[0 10 9] *fft^ffi4 8 0*3J:U5T^7 t -r^ 

h y ^^StS4 4 O^)*A*Mfi0^ffi*>SVMDta*HBlJI- 

«s ftit^isaoig, -r*^t>. tn o>>r^r5/ 

K^^x^^/^) ^e— h\ stn U-/n'-tn) ^e— 
K^^Hj^-K^ /-t h^E~ K// — 

^y^7^*- KC0SU(CjSCT{i3te«4 2 0, 5 0 

o , «> 6 v Miffita^^ ^ /pa ^Sf^o5t**^rpj{cgaB $ 

S?T*ft)S^»r«, 7^f^-7hy^^4 4 0^) 

»fl«c:tt^y^7<f h4 o o^i£B$nSo 
[oiio] -coJ:5tcl»^:b/c^^3gBi otcffl 

-t ct 5 lw, tf»A««d5HBRoa*S:fT 5 4 4 2X 
fct). *^«iaSfB»dSffift|iIKffl4 4 4i:$ix-6o W* 
354 4 21?^, ^v^/k y yfy, 

b» * xmz&mztitifrm%m\zmi&£tix^z> 0 

Z$l7 2 Oi^^fLXfL '>7h^^ N U/</i/i/ 
tr^^-T^ 7fp^yf/j;^S:fxi$^ 
-^flJK»iaK8 0 OdMftiEiSftTl^o ^li7 3 0 
(^LTIt, v^7hU^^^J;(jtU/</Vv/7^/j:^ 
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ffiz.z>fe&mmm®&7 o o^«*sn"cv^s. fc<tow^^ f y^^T f t 5 «^ ^^Tv^ 

[Olll] Z(D£?\zffif&l,tcT?T>c7-? V})?* SflS«*:l»<«l*w«tix^^v^-Cv JfH&i&JK 1 5 

S«4 4 0^*3t>T, -r-^aHiblH]3S8 0 0*5J:t5* 4. 15 5, tl&IWR 1 4 8 *5 J:tf*IHK 1 4 2 £ 

JE«MB»IilK7 0 0O^7hU^^4»«:, N§!OTF iHRfttCm ^ ^ U **t<fJx«>tWtei! P 1 5 6 , 

T6^Pi(DTFT7^^e><C^CMOS(UWMl: 1 5 7 fcRI*ld»fiM-6. 

JJMfcSftT^S. tot, x*y-r ^ h y **X*4 [ons] fttc, i3 2^-fJ: BrSRttii 7 

4 0fctt, igtb[HlKffiONS?^TFT6. I*Wj[E]&g/8<D 0Sr^-T6 o ^tf>#§m. Bi«ii7 0(t |pi5 
Pi^TFT7 x fc^OW^-f yf^fflONS(OT 6£^>-* h*-/l^ LT, K^ytSl 5 2 d 
F T 5 jft^ftS 3«B©T F TiS»«SntV^, t^Ltlii^^ S/f^ffl(OTFT^ KKy*«i 

[0 112] ;tlf>OTFTOH, ^ifcHiaS^CONS 10 9 2 b (CSftWlCfiBR U J^o. iP15 7^lTl 

© t f t 6 1 mmm&m o p ®*> t f t 7. * 1 co^ais 1 2 0 ^ m-rz x 5 i^/s $ ti z> D - 

*Tfc»«rfC, X*tt*«*dsra-ft<o-e, B2 91- ■BMMl 7 0£ 1 TOBl^6^Lfc»&lc:Ht«*« 
tt. ft*LT. NlOTFT6iI*^yf^ffl© 1 0 *T»ia!T?»fifcT* C 1 7 0^7/1/ 

T F T 5 LXfc5o * - * A*G>&jRa>fcj&fc 

[0 1 1 3] m2 9tC*5tNT > Il^^fy^fflOT 10^SMlt*MT#5 o 

FT5m Pf*S«l -7 O0S«fi&^LT#lRl£tR4 [0 119] ftfC, @3 3fcl«-*-J: 5 |^ 16 0. 

TFTt, «at5i5l^ iRf/^^lMO^L ttl8 0S:«ttS (»3WI1) „ 

-c»i *>£«-i o 0^**^* m2(omui [0120] n^s»i ootottmm^^ 
s o\z.m^ztitii><Dx~»>z>tcib, mmmmi 7 on, 20 ^^-f-^^u ^l^stei 2 ot^ss 

TFT50*tJi««Jt-«)5, -?:-T% #^f»Xte. Ji ft«r*t**, fg 1 <Dm& 1 0 0 $rPJ^ o 

BBtt»IBl 5 5^BHP 1 5 6. 1 5 7«U BH P 1 5\%M&UZ$\Z¥<Dtl&mLte\<^<D^ T F f 5 ; 6 

5 7^f)T*i^^otiiigi 7 o^kwutv>6 ^s^isftt^ hm^m* 

fiBtlcfco-Cl^o ^o-C s flT/W^lHOOl 114 0 ©SliJI^ofcS 1 ©Ml 1 2 0 Sr^f 

ffiflJl£#LT«fo&4 6 0^LT^Si4 8 0 £ o 

tStatfcoTt, liiSl 7 0 £*t|n]gtR4 8 0 [0121] :ttm D , 18 3 4 I^^T ^ 7^ h 

(w»fifcL.fc*ii««4 8 2 £<&PfiT*iKi&4 6 0 SrJMH* y ^*S«4 4 Oas^/S^So ^^7^r>f^ h V ^ 

6C<^-e#6 0 fc4b\ B2 8^e>^SJ;5i-, iifti ^Sfe4 4 0m HffStmffii 7 O^SWR^-Y^S 1 

^i/f^ffl^)TFT5l:^^ y-hlil 5 0 4 0(OK®fflT?RUiLTV^So TtTJ-f^Y 
mfc&m 7 3 0 Sffi-CJfc , y-^««19 2alCS 30 y ^ *£«4 4 0 <D»j^7^M 1 4 0 tf)«ffi«twSE 

^i^Ht^y-^iHi 5 2 eitf-^^7 2 00 r&ijgi (m^^ ) SrjftsfcufcflL ^ fc*^#y@S£©gE 

— «"C*>5o PI$S)ii7 0OTpi5 6^t fii«Hffi*fTV\ L^-S^tc, (8 2 8 ic^-f x b fc* 

X KU-^^«*1 9 2bCl»8ilTt^ 0 7*'Uxm 1 4 0©Sflff«i:*HRj-*-6<t 5t-»fplSffi4 

[0 1 1 4] 183 0ft^L[83 4lr#ftX, C<DT ? 8 0Sr7^f>r^ h y^^Sg4 4 0 bi'—zl'tt (18 

3ofc^ua3 4«\ mm^minmMnMnimz 4 6 0^At6 o *<z>js*. r^r^^hy^^s 

*ft^>T7^f^^ h y ^^Sfi4 4 0 $rM3g-r ^44 0 4 8 0£<DfH\zm&4 6 0^1 

[0115] 5 * [0122] coj;5i^ *Mn<Dm&m*mmi ok 

©7^r>f^hy ^^lfi4 4 0<DStmJj&Xte, * 40 ffll^7^f>f^hy^^Sfi440m 

f\ Ell 5i^LH2 5Sr#flRU-C»WLfc^jfei:|Rl 1 ^36« 1 0 OJb^TFT 

loojbic:. **$t©7^7 7 ^^y3yw^4 y-^7^sto^^6^tei2^s»i s o 

5»l©»iil2 0Sr»^tS (fBlOXS) o ©M-^lHlKffl^TFTe^iif^-f^^^OTF 

[0 116] ftld, Sl©5>g|^l 2 0<D±\Z*f%mi T 4 Sr^tfSWBl^/^-f ^ll 4 0 £ffi^ U/c^^^ffl V^ 

4 2«l^ "£<D±\cmW)\E}&m(DTFT XV^„ Z(Dfc£>, TFT5, 6 ©Kigl^KtefB 1 OS 

xmmx* vT>rm<DTFT5&mfikrz> (S2ra #1 o oo±x^^Sffio»satt^+^^tT^LfcMS 

® } • **t?TFT5, 6&M&XZZ><DX* hyV^^ 

10 117]*^ 18 3 1 X 5 mm^^y^ tt©*hfcTFT5, 6Sr^-rSC<b^-C#-5 e * 

^«©TFT5© KWi/««l 9 2 bl:«a«« 50 fc. «A«^B 1 0 ^SWR|Jl»«SttS Ott, SMEft 
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[0123] [as 3 <ommmi *%w<om 2 <onm<om 
i 100 ^ij{c»a^^w *mi4ot lx, m 

KOlttlOOlCTFT^U ^*x£SB2tf)S1*l 
8 0K<E^US:«L £?>U:»3<0S«-2 0 Oi^^Lfc 

fi4 4 0(^S*W^ll »2<Df|jfc0IJ£|ig«. |g 2 
7 *S J: uqg 2 8 «r#HB LTKW Lfc fc *5 ») T'*> 6 tf>T\ 

[0124] 0 3 5 fc*5i*T. ^ffi^ffiAS^SI l 

OJi. T^tV V ]) #*&WL4 4 0 £ N :^7^f 
^$^c^S«4 8 0i:, C(^»rplS«4 8 0 hT? 

"T-c?^ v y ^*s&4 4 o t<om^KtfitMSkA 

T. fg»jlH]3gJBtf>pSGDTFT, *5J:t^lirlR^>r 

^©Nl^)TFT^5)i5 3»TFT«^ 
TV^^S, @3 5|^t C*X<b<DTFTCQ5ib> fg»HJ 

F T 5 (Dfy&Tjk tX$)5 0 

[0 12 5] *«iC*5t^T, JB»IS&J8<7>TFT6:fcJ: 
(/I^^ixfy^^TFT5lt V^"ftlt>, 83*-*- 

6 J: b tw, ^hji^vm *ji i 4 o ^ lt^ i <Dmu 1 o 

oizM&Zthtchcnfr^ mzcomtti 8 o[rte^:$ttfc 30 

S3 0SA-2 0 0trte^$ttfct>O-Cfe^/c*!>, # 
TFT5. 611 mi<DmUl 0 0±\ZLj&f£L1tkZ<D 

mmmi&<D**x*ihz> 0 mmmmi 7 on. 

MWMbStmi 5 5(7)_bSlc^$^ »fRiSffi4 8 0I; 
«^Lfc*iifl|ffi4 8 2 b<DmXi0i&4 6 0 Srggfti"* 
Zk&X*%Z> 0 
[0 12 6] ID 3 6&l^L0 4 2*#IHLT, Z(DT? 

3 6iV>Li4 2fi x MlEL^2<OHjfe0^ffitw#-5 
^MiV^r^r^^ h JJ **2&K4 4 O&Kigf 40 

6 BS iaiffi m xh z> 0 

[0127] *«(Z>«fi*^g« 1 0 <D»Jg^feO 5 
I s , 01 5fcl>L02 5Sr#flaUTttWLfc*jfefclRl 

0 3 6ic^j:5^> &&mtiifrbtez>mi<Dmtt 

ioo_h(c N i^m^<OT^^yr^^]) =*>mfabte 

z>n i (oftmm 120 &Mf&-tz> m 1 ^ig) . 
[0128] miofrmmi 2o<D±\z*mmi 

4 2^«LfcS, -t^±lwJK»|HlK^<OTFT6*5j; 

xmm* 4 yTis#m<DT ft s*j&fStfrz> (*2<di 50 
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a) o 

[0 12 9] #0»J-Cfc* J'fy^OTFTS 

5 0 tt^SEis 730 ^-aix^ t) , y-^mm 1 5 2 e 

«-r-^IS7 2 0<D-$ftX&Z> o 
[0 13 0] JJcid x flB3R;*>r 5/fy^OTFT5(D K 

BMMWBS15 4. 1 5 5*J«t^-M6ftii4 8S:a 
RKlixyfy^u iP15 6Mt5 0 
[0131] fttC, 037 i^-T J: p (d x mmWS 1 7 

o«r»rit-f6i iHiiinoit ip 1.5 

1 9 2 e \z.n&mz.mmtz>» *«tt>, nu^mm 7 

0£l TO«^e>»fiKLfe#-&^«:«a«^3Sfii o £r 
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m (0^To ) fc*«U*:«, 9 fc*>-^#y®^eDEl6] 
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tt" 1 0 0 \zMf$L U #S 1 <DmU 10 0 ftlcflg/jK Lfc^ 
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